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VT8231 
SOUTH BRIDGE 


PC99 COMPLIANT 

INTEGRATED SUPER-I/O (FDC, LPT, COM, AND FIR), 
INTEGRATED FAST ETHERNET, LPC, ISA / LPC BIOS ROM, 

INTEGRATED SOUNDBLASTER PRO / MULTICHANNEL 
DIRECT SOUND AC97 AUDIO AND MC97 MODEM INTERFACE, 
ULTRADMA-33/66/100 MASTER MODE EIDE CONTROLLER, 
4 PORT USB CONTROLLER, KEYBOARD CONTROLLER, RTC, 

SERIAL IRQ, SMBUS, SERIAL EEPROM, 
PLUG AND PLAY, ACPI, ENHANCED POWER MANAGEMENT, 
TEMPERATURE, VOLTAGE, AND FAN-SPEED MONITORING 


e Inter-operable with VIA and other Host-to-PCI Bridges 


— Combine with VT82C598 for a complete Super-7 (66 / 75 / 83 / 1OOMHz) AGP 2x system (Apollo MVP3) 

— Combine with VT8501 for a complete Super-7 system with integrated 2D / 3D graphics (Apollo MVP4) 

— Combine with VT82C694X for a complete 66 / 100 / 133 MHz Socket370 / Slot! AGP 4x system (Apollo Pro133A) 

— Combine with VT8601 for a complete 66 / 100 / 133 MHz Socket370 / Slot! system with integrated 2D / 3D 
graphics (Apollo ProMedia) 

—  Inter-operable with Intel or other Host-to-PCI bridges for a complete PC99 compliant PCI / AGP / LPC system 


e Integrated Peripheral Controllers 


— Integrated Fast Ethernet Controller with 1 / 10 / 100 Mbit capability 

— Integrated USB Controller with two root hub and four function ports 

— Dual channel UltraDMA-33 / 66 /100 master mode EIDE controller 

—  AC-link interface for AC-97 audio codec and modem codec 

— HSP modem support 

— Interface for optional external modem DSP 

— Integrated SoundBlasterPro / DirectSound compatible digital audio controller 
— LPC interface for Low Pin Count interface to Super-I/O or ROM 


e Integrated Legacy Functions 


— Integrated Keyboard Controller with PS2 mouse support 

— Integrated DS12885-style Real Time Clock with extended 256 byte CMOS RAM and Day/Month Alarm for ACPI 
— Integrated Bus Controller including DMA, timer, and interrupt controller 

— Serial IRQ for docking and non-docking applications 

— Flash EPROM, 32Mbit (4Mbyte) EPROM and combined BIOS support 

— Fast reset and Gate A20 operation 
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e Fast Ethernet Controller 


— High performance PCI master interface with scatter / gather and bursting capability 

— Standard MII interface to PHYceiver 

—  1/10/ 100 MHz full and half duplex operation 

— Transmit data buffer byte alignment for low CPU utilization 

— Separate 2K byte FIFOs for receive and transmit of full Ethernet packets 

— Flexible dynamically loadable EEPROM algorithm 

— Physical, Broadcast, and Multicast address filtering using hashing function 

— Flexible wakeup events: link status change, magic packet, unicast physical address match, predefined pattern match 
— Software controllable power down 


e UltraDMA-33 / 66/100 Master Mode PCI EIDE Controller 


— Dual channel master mode PCI supporting four Enhanced IDE devices 

— Transfer rate up to 1OOMB/sec to cover up to PIO mode 4, multi-word DMA mode 2, and UltraDMA mode 5 
— Thirty-two levels (doublewords) of prefetch and write buffers per channel 

— Dual DMA engine for concurrent dual channel operation 

— Bus master programming interface for SFF-8038i rev.1.0 and Windows-95 / 98 / 2000 compliant 

— Full scatter gather capability 

— Support ATAPI compliant devices including DVD devices 

— Support PCI native and ATA compatibility modes 

— Complete software driver support 


e Integrated Super IO Controller 


— Supports 2 serial ports, IR port, parallel port, and floppy disk controller functions 
— Two UARTs for Complete Serial Ports 
Programmable character lengths (5,6,7,8) 
Even, odd, stick or no parity bit generation and detection 
Programmable baud rate generator 
High speed baud rate (230Kbps, 460Kbps) support 
Independent transmit/receiver FIFOs 
Modem Control 
Plug and play with 96 base IO address and 12 IRQ options 
— Fast IR (FIR) port 
IrDA 1.0 SIR and IrDA 1.1 FIR compliant 
IR function through the second serial port 
Infrared-IrDA (HPSIR) and ASK (Amplitude Shift Keyed) IR 
—  Multi-mode parallel port 
Standard mode, ECP and EPP support 
Dynamic and static switch between parallel port pinout and FDC pinout 
Plug and play with 192 base IO address, 12 IRQ and 4 DMA options 
— Floppy Disk Controller 
16 bytes of FIFO 
Data rates up to 1Mbps 
Perpendicular recording driver support 
Two FDDs with drive swap support 
Plug and play with 48 base IO address, 12 IRQ and 4 DMA options 
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e SoundBlaster Pro Hardware and Direct Sound Ready AC97 Digital Audio Controller 


— Up to six concurrent AC97 output channels for six-speaker surround sound experience 
— Multiple Direct Sound channels between system memory and AC97 link 
10 Direct Sound output channels 
4 Direct Sound input channels 
8-channel hardware sample-rate-converter / mixer 
1 Surround Sound channel of up to six data streams 
— PCI bus master interface with scatter / gather and bursting capability 
— 32 byte FIFO for each direct sound channel 
— Host based wave table synthesis 
— Standard v1.03 or v2.1 AC97 Codec interface with up to four AC97 codec’s from multiple vendors 
— Loopback capability for re-directing mixed audio streams into USB and 1394 speakers 
— Hardware SoundBlaster Pro for legacy compatibility 
— Plug and play with 4 IRQ, 4 DMA, and 4 I/O space options for SoundBlaster Pro and MIDI hardware 
— Hardware assisted FM synthesis for legacy compatibility 
— Direct two game ports and one MIDI port interface 
— Complete software driver support for Windows-95 / 98 / 2000 and Windows-NT 


e MC97 HSP Modem Controller 


— PCI bus master interface with scatter / gather and burst capability 
— Standard AC97 codec interface for MC or AMC codec 

— Wake on ring in APM or ACPI mode through AC97 link 

— Supported by most HSP modem vendors 


e Universal Serial Bus Controller 


— USB v.1.1 and Intel Universal HCI v.1.1 compatible 

— Eighteen level (doublewords) data FIFO with full scatter and gather capability 

— Root hub and four function ports 

— Integrated physical layer transceivers with optional over-current detection status on USB inputs 
— Legacy keyboard and PS/2 mouse support 


e System Management Bus Interface 


— One master / slave SMBus and one slave-only SMBus 
— Host interface for processor communications 
— Slave interface for external SMBus masters 
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e Voltage, Temperature, Fan Speed Monitor and Controller 


— Five universal input channels for voltage or temperature sensing 

— Two fan-speed monitoring channels 

— Input channel for thermal diode in Intel™ high speed Pentium II™ / Pentium III™ CPUs 
— Programmable control, status, monitor and alarm for flexible desktop management 

— External thermister or internal bandgap temperature sensing 

— Automatic clock throttling with integrated temperature sensing 

— Internal core VCC voltage sensing 

— Flexible external voltage sensing arrangement (any positive supply and battery) 


e Sophisticated PC99-Compatible Mobile Power Management 


— Supports both ACPI (Advanced Configuration and Power Interface) and legacy (APM) power management 

— ACPI v1.0 Compliant 

— APM v1.2 Compliant 

— CPU clock throttling and clock stop control for complete ACPI CO to C3 state support 

— PCI bus clock run, Power Management Enable (PME) control, and PCI/CPU clock generator stop control 

— Supports multiple system suspend types: power-on suspends with flexible CPU/PCI bus reset options, 
suspend to DRAM, and suspend to disk (soft-off), all with hardware automatic wake-up 

— Multiple suspend power plane controls and suspend status indicators 

— One idle timer, one peripheral timer and one general purpose timer, plus 24/32-bit ACPI compliant timer 

— Normal, doze, sleep, suspend and conserve modes 

— Global and local device power control 

— System event monitoring with two event classes 

— Primary and secondary interrupt differentiation for individual channels 

— Dedicated input pins for power and sleep buttons, external modem ring indicator, and notebook lid open/close for 
system wake-up 

— Multiple internal and external SMI sources for flexible power management models 

— One programmable chip select and one microcontroller chip select 

— Enhanced integrated real time clock (RTC) with date alarm, month alarm, and century field 

— Thermal alarm on either external or any combination of three internal temperature sensing circuits 

— Hot docking support 

— I/O pad leakage control 


e Plug and Play Controller 


— PCT interrupts steerable to any interrupt channel 

— Steerable interrupts for integrated peripheral controllers: USB, floppy, serial, parallel, audio, soundblaster, MIDI 

— Steerable DMA channels for integrated floppy, parallel, and soundblaster pro controllers 

— One additional steerable interrupt channel for on-board plug and play devices 

— Microsoft Windows 2000™, Windows 98SE™, Windows 98™, Windows NT™, Windows 95™ and plug and play 
BIOS compliant 


e Built-in NAND-tree pin scan test capability 
e 0.30um, 3.3V, low power CMOS process 


e Single chip 27x27 mm, 376 pin BGA 
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The VT8231 South Bridge is a high integration, high performance, power-efficient, and high compatibility device that supports 
Intel, AMD, and VIA / Cyrix based processor to PCI bus bridge functionality to make a complete Microsoft PC99-compliant PCI / 
LPC system. The VT8231 includes standard intelligent peripheral controllers: 


a) Master mode enhanced IDE controller with dual channel DMA engine and interlaced dual channel commands. Dedicated 
FIFO coupled with scatter and gather master mode operation allows high performance transfers between PCI and IDE 
devices. In addition to standard PIO and DMA mode operation, the VT8231 also supports the UltraDMA-33, 66, and 100 
standards to allow reliable data transfer rates up to 100 MB/sec throughput. The IDE controller is SFF-8038i v1.0 and 
Microsoft Windows-family compliant. 


Integrated LAN Fast Ethernet controller (MAC) with Media Independent Interface (MII) to external PHY. The LAN 
controller operates at 1 / 10 / 100 Mbit/sec transfer rates using either full and half duplex operation and has separate 2Kbyte 
FIFOs for receive and transmit of full ethernet packets. The internal high-performance PCI interface has scatter / gather and 
bursting capability and can align bytes in the transmit data buffer to reduce CPU utilization. The LAN interface can perform 
address filtering on physical, broadcast, and multicast packets. The interface can also be configured for system wake up on 
link status change, receipt of magic packet, unicast physical address match on incoming packets, and predefined pattern 
match in the incoming data. 


LPC (Low Pin Count) interface for BIOS ROM plus optional conventional BIOS ROM support 


Universal Serial Bus controller that is USB v1.1 and Universal HCI v1.1 compliant. The VT8231 includes the root hub with 
four function ports with integrated physical layer transceivers. The USB controller allows hot plug and play and isochronous 
peripherals to be inserted into the system with universal driver support. The controller also implements legacy keyboard and 
mouse support so that legacy software can run transparently in a non-USB-aware operating system environment. 


b 


we 
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Keyboard controller with PS2 mouse support 


f) Real Time Clock with 256 byte extended CMOS. In addition to standard RTC functionality, the integrated RTC also includes 
the date alarm, century field, and other enhancements for compatibility with the ACPI standard. 


wa 


Notebook-class power management functionality compliant with ACPI and legacy APM requirements. Multiple sleep states 
(power-on suspend, suspend-to-DRAM, and suspend-to-Disk) are supported with hardware automatic wake-up. Additional 
functionality includes event monitoring, CPU clock throttling and stop (Intel processor protocol), PCI bus clock stop control, 
modular power, clock and leakage control, hardware-based and software-based event handling, general purpose I/O, chip 
select and external SMI. 


8 


h 


i) Full System Management Bus (SMBus) interface with one master / slave port and one slave-only port 


ww 


Hardware monitoring subsystem for managing system / motherboard voltage levels, temperatures, and fan speeds 


j) 16550-compatible serial I/O port with “Fast-IR” infrared communications port option. 
k 


hoe 


Integrated PCI-mastering dual full-duplex direct-sound AC97-link-compatible sound system. Hardware soundblaster-pro and 
hardware-assisted FM blocks are included for Windows DOS box and real-mode DOS compatibility. Loopback capability is 
also implemented for directing mixed audio streams into USB and 1394 speakers for high quality digital audio. 


1) Game port and MIDI port 

m) Standard floppy disk drive interface 

n) ECP/EPP-capable parallel port with floppy disk controller pinout option 
0) Serial IRQ for docking and non-docking applications 


p) Plug and Play controller that allows complete steerability of all PCI interrupts and internal interrupts to any interrupt channel. 
One additional steerable interrupt channel is provided to allow plug and play and reconfigurability of on-board peripherals for 
Windows family compliance. 
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CPU / Cache North Bridge System Memory 


Sideband Signals: DIMM Module ID 


MA/Command 
MD 
SMB 


Init / CPUreset Ty 
IRQ/ NMI 
SMI / StopClk USB Ports 0-3 
FERR / IGNNE Keyboard / Mouse Expansion i 
SLP# (Slot-1) MIDI / Game Ports Cards 


Parallel Port 

Serial Ports 1 and 2 
Infrared Comm Port 
IDE Primary and Secondary 
Floppy Disk Interface 

AC97 Link 

Hardware Monitor Inputs 
GPIO, Power Control, Reset 
Fast Ethernet Interface 


VT8231 
376 BGA 


Boot ROM 


Onboard ll 


LPC I/O 


RTC 
Crystal 


Figure 1. PC System Configuration Using the VT8231 
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Pin Diagram 


Figure 2. VT8231 Ball Diagram (Top View) 
Key] 1) 2 Ps ts ts ts i to tt i 3g is | te | 7 fis |i | 20 


3 
AD USB | USB | USB | USB 
ce BUSY RTS# DTR#Eoco#| po. | pi. | po. 
PINT PINT| AD usB | USB | USB | USB 
BH A# | 28 ACK#ETXD CTS#9 p3_ | poy | pi+ | Pot 
USB USB] EE EE EE 
CLK p3+ | CS# DI DO 
PGNT PREQ PGNT PD GND| USB | MD) MD —MRX MRX 
l4 L# He 0 DSR#9 usp foci#f CK Io | D3 
RTC RTC FPWR PCI AUTO| PD vcc EE —Mrx] MRxX MRX]|MRX 
Ef x x1 I cp rst i7 | 4 Fo¢ | 3 RXD J usp ff cK J cLK| D1 po | pv 
Bo Vs «oBINTR: GPI RSM vcc | MTX | Mrx | MTx | MTx 
Fi 31 | BATPuDR# oO RST#PFRMAE VCC ERR# DCD#IVCC ft wi Ff CLK | ERR | ENA | DO 
AC AC GND vccl MM |MTX MTX MTX 
G Isync_ RST VCC § GND GND RAMEPGNDERamMpcrs COL] DI D2 D3 
Vv 
vcc 


AC AC TRK WRT DSK HD R 
SDINO SDINI SDO CC H7 00# PRT# CHG# SEL# DATA# 


PCs1#f GPIOf, Ac | Mso MTR DS w ow 
J [spinal cc [BcLkK§sppir 1# og = STEP# paTA# GATEF 


FAN FAN2 VCC] DRV MTR DS 
K FVREFT | s_pBef B2 GND VCC E wi O# —«1# 


VCC | DRV J PDCS PDCS 
vcc GND f pLy l# 34 

GND Pci] PD) PD PD 

cc VCCEprL | CcLKY Al Ao A2 

MS [sus J MS pp | pp. pp 

CK J c# | pr vcc IoR# | RDY DACK# 

SUSA SUS | AOL sus Pvcc vcc pp | pp pp 

#/strap BH [| GPI [| CLK J SUS SUS ps | DRQ Iow# 

SMB SMB U PD PD PD 


CK2 DT2 D7 


SMB SMB BAT. EXT PD 
DTI ALRT#§Low# smi NMI 


RING CPU FERR SA6 | SD [SDCS SDCS 
SDD6 |] DRQ | 1l# 3# 


SAS SAI1 SA2 SAI4] SD SD SD 
SDDS SDD1!1 SDD2 SDD14] Al 


AO A2 
SA9 SA4 SAI2 SAI SAIS] SD SD 
FRM# SDD9 SDD4 SDDI2 SDD1 SDD15] IOR# JDACK# 
L SA16 | SAI1O SA3 SAI13 SAO | SD SD 
DRQ#E W# /strap J[SDD10 SDD3 SDD13 SDDO | IOW# | RDY 


La |] 2} 3 ) 4 it 5 | 6 | 7 | g | 9 | go | ay fT 12] 43 | a | 15 | 6 | 17 | 1g | 19 | 20 


Note: Some of the pins above have alternate functions and alternate names. The table above contains only one name (usually the most often used function), but 
the pin lists and pin descriptions contain all names. 
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Pin Lists 


Pin Name 


AD30 

/AD31 

AD26 

|AD24 

AD21 

ADI6 
DEVSEL# 
|CBE1# 

ADO9 

| ADOS5S 
STROBE# 

|PD2 / WRTPRT# 
PD6 

\BUSY / MTR1# 
RTS# 

|DTR# 
USBOCO# 
/USBP2- 
USBPI- 
-USBPO- 


PINTB# 
,PINTA# 
AD28 

|AD25 

AD23 

/ADI8 
TRDY# 
[ADI5 

AD10 

|AD04 

ADO1 

| PINIT# / DIR# 
PDS 

| ACK# / DS 1# 
TXD 

|CTS# 
USBP3- 
/USBP2+ 
USBPI1+ 
-USBPO+ 


PREOH# 
,PINTD# 
PINTC# 
|AD27 
CBE3# 
,ADI9 
IRDY# 
/PAR 
AD12 

| AD06 
ADOO 
|PD1 / TRKOO# 


|PGNTL# 
:PREOL# 
‘_PGNTH# 
i AD29 
AD20 


Figure 3. VT8231 Pin List (Numerical Order) 


SLCTIN#/STEP# 
|PE / WDATA# 
DSR# 
|GNDUSB 
USBOC1# 


|RTCX2 

RTCX1 

|/PWRGD 
PCIRST# 

,AD22 

ADI7 

|SERR# 

AD13 

/ADO8 

ADO03 

| AUTOFD#/DRVO 
PD3 / RDATA# 

| SLCT/WGATE# 
RXD 

| VCCUSB 

EECK 

/MRXCLK / AIRO 
MRXD1 

| MEDS / hoe 


|JBB1 / GAMEDS 
VBAT 
|INTRUDER#/GPI8 
GPIO 

/RSMRST# 
FRAME# 

iLvcC 

ADI1 

Vcc 

CBEO# 
|/ERROR#/HDSEL# 
VCC 

/vcc 

DCD# 

iLvcC 

MTXCLK / AIRO 
/VCCMIL 
MRXERR / AIRO 
Rea / AIRO 


4rACSYNC 
ACRST 

|JAB1 / GAMED4 
MSI/ 2S 

|JAX / GAMEDO 
Vcc 

|GND 

VCC 

/vcc 

VCC 

GND 

VCC 
-GNDRAM 
GND 
/VCCRAM 
MCRS / AIRO 
/MCOL/ AIRO 
MTXDI1 / AIRO 
/MTXD2 / AIRO 
MTXD3 / AIRO 


ACSDOUT 

| JBB2 /GAMED7 
JAY / GAMED1 
iLvcCc 

GND 

/TRKOO# 
WRTPRT# 

| DSKCHG# 


PCS1# / SDI2 /1O 
|GPIOC/I025/ATST 
ACBITCLK 
(MSO / SPDIF 
JBY / GAMED3 
ivcCc 

vcc 

/MTR1# 

DSO# 

| STEP# 

WDATA# 
_WGATE# 


SSSwewenHey 


VREF 

|FANI1 
FAN2/SLPB#/IO18 
|JAB2 / GAMED5 
JBX / GAMED2 
|GND 

VCC 

|/VCCMIL 
DRVDEN1 
|MTRO# 

DS1# 

_DIR# 


UICS 
|/DTD+ 
DTD- 
/UIC4 
GNDHWM 
Vcc 

GND 
/VCCPLL 
DRVDENO 
|PDCS 1# 
PDCS3# 
INDEX# 


UIC1 

[UIC3 

UIC2 
|KBCK / A20G 
VCCHWM 
iLvcCc 

Vcc 
/GNDPLL 
PCICLK 
/PDA1 
PDAO 
_PDA2 


lc AAS iA ti 


| ACSDINO 


SWVOBOH SOCOM VUE EE PL OOSw 


IO 
| Oo 


KBDT / KBRC 
-MSCK/ IROL 
SUSC# / GPO 
(MSDT/ IROQ12 
SUSST1# / GPO3 
ivcc 

GND 

/PDD10 

PDDOS 

| PDIOR# 


Came GND pins (4 pins): J8- 113, K8-K13, L8-L13, M8-M13 
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SUSB# / GPIO2 

| AOLGPI/THRM/117 
SUSCLK / GPO4 
/VCCSUS 
VCCSUS 

|GND 

VCC 

i\vcC 

GND 

Ivcc 

VCC 

ivcc 

GND 

ivcc 

PDD04 

/PDD11 

PDDO8 

/PDDRO 

PDIOW# 
|SMBCK2 / GPIO27 
SMBDT2 / GPIO26 
/SMBCK1 
SLOWCLK / O00 
|CPUMISS / GPI16 
INTR 

ivcc 

IRTX / GPO14 
IvCC 

VCC 

|SD06 

SDOO 

IvCcC 

VCC 

ivcc 

PDDO1 

/PDD14 

PDDO7 

/PDDO9 

PDDO6 

|SMBDTI 
SMBALRT# / GPI7 
/BATLOW# / GPI5 
EXTSMI# / GPI2 
{NMI 

IGNNE# 

\IOW# / GPO23 
IRRX2 / GPI 
|'ROMCS#/KBCS# 
HGNT2#/SD11/09 
1SDO7 

OSC 

|SA17 / strap 
TROI4 

/SA08 / SDD08 


| PME# / GPI6 
PWRBTN# 
|RING# / GPIB 
CPURST 

|FERR# 

SLP# / GPO7 
IOR# / GPO22 
IRRX / GPO1LS 
|SPKR 
LREO1#/SD12/112 


SA18 

AROIS 

SA07 / SDD07 
|SA06 / SDD06 
SDDRO 
(SDCS1# 
SDCS3# 
|PDDO2 


PCKRUN# 
|GPIOA / GPIO24 
GPH / IRO8# 
|WSC#/ARO#/I24 
INIT 

/STPCLK# 

LAD3 

|LADO 

SERIRO# 
|LGT2#/SD15/O11 
HRQ2#/SD10/I11 
/SDO1 

SA19 

,SA05 / SDDOS 
SA11/SDD11 
|SA02 / SDD02 
SA14/SDD14 
SDAI 

SDAO 

|SDA2 


PCISTP# / GPO6 

| CPUSTP# / GPOS 
GPIOE / GPIO31 

| APDO/ACS#/I028 
A20M# 
|MCCS#/017/strap 
LAD2 
|LFRAME# 
MEMR# 
|LROQ2#/SD14/113 
HGT1#/SD09/08 
/SDO2 
LA20/OC2#/020 
|SA09 / SDD09 
SA04 / SDD04 
|SA12 /SDD12 
SAOI / SDDO1 
|SA15 /SDD15 
SDIOR# 
|SDDACK# 


JIOD/30/SCO#/DT 
|LID / GPI4 
APICCLK / GPI9 
| APD1/AK#/I1029 
SMI# 

| PCSO#/O16/strap 
LAD1 

| LDRO#/SIN3/I15 
MEM W# 

|LG1#/ SD13/010 
HRO1#/SD08/110 
»SD03 
LA21/0C3#/021 
|SA16 / strap 
SA10/SDD10 
|SA03 / SDD03 
SA13 /SDD13 
/SA00 / SDDO0 
SDIOW# 
|SDRDY 
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Figure 4. VT8231 Pin List (Alphabetical Order) 


WO0S5 | OD |A20M# Fll | I |ERROR#/HDSEL# ||D18 | IO |MDIO C03 | I |PINTC# P01 | O |SUSA#/ GPO1 


JO3 


ACBITCLK 


IOD 


EXTSMI# / GPI2 


B14 


LACK# / DS1# 


G02 
HO! 
HO02 
HO03 
GOl 


ACRST 

| ACSDINO 
ACSDIN1 
/ACSDOUT 
ACSYNC 


|FANI 
FAN2/SLPB#/IO18 


6s 


MEMR# 
/MEMW# 


C02 


PINTD# 


UOl 


|PME# / GPI6 


P02 


SUSB# / GPO2 
|SUSC# 


MRXCLK / AIRO 


Cll 
Bll 
D10 
E10 
B10 
Al10 
C10 
DO9 
E09 
A09 
BO9 
FO08 
C09 
E08 
DO8 
B08 
A06 
E06 
B06 
C06 
DOS 
AOS 
E05 
BOS 
A04 


| ADOO 
ADO1 
/ADO2 


|MRXDO / AIRO 
MRXD1 
/MRXD2 
MRXD3 


Col 
DO2 


PREOH# 
|PREOL# 


SUSCLK 
| SUSST1# / GPO3 


U02 
E03. 


PWRBTN# 
|/PWRGD 


H20 


RDATA# 


|MRXDV / AIRO 
MRXERR/AIRO 


C16 
U03 


\RI# 
RING# / GPI3 


a 


/MSCK/ IRO1 
MSDT / IROQ12 


TO9 


/ROMCS#/KBCS# 
RSMRST# 


\MSI/ 12S 
MSO / SPDIF 


IRTCX1 
RTCX2 


TRDY# 
|TRKOO# 


/MTRO# 
MTRI1# 


ROD HIHOHHHHHOOKH 


|RTS# 
RXD 


|[MTXCLK/AIRO 


aeind -ha-8 6-1 6-Na-e- ieee Be-la-Be-Ba-Ba- 1 oan olin 


|GPIO 
GPH / IRO8# 


MTXD0/AIRO 
/MTXD1/AIRO 
MTXD2/AIRO 
IMTXD3/AIRO 


loo 
coCOOK ES 


MTXENA/AIRO 


|GPIOA/24 
GPIOC/25/ATST 

| GPIOD/30/SCIOU# 
GPIOE 


ie) 
o 


(NMI 
OSC 
[PAR 


|HDSEL# 


HGNT1#/SD09/O08 
|HGNT2#/SD11/09 


—56+ 


PCKRUN# 
/PCICLK 
PCIRST# 
|PCISTP# / GPO6 


HREO1#/SD08/110 
|HREQ2#/SD 10/111 


PCSO#/O16/strap 
|PCS1#/SIN2/IO19 


IGNNE# 
LINDEX# 


INIT 
NTR 


INTRUDER#/GPI8 


[IOR# / GPO22 
IOW# / GPO23 


JRDY# 


PDO/INDEX# 
|PD1/TRKOO# 
PD2/WRTPRT# 
|PD3/RDATA# 
PD4/DSKCHG# 
/PDS 

PD6 

,PD7 


|SA00 / SDDOO 
SAO1 / SDDO1 
|SA02 / SDD02 
SA03 / SDDO3 
|SA04 / SDD04 
SA05 / SDDO5 
'SA06 / SDD06 
SA07 / SDDO7 
|SA08 / SDD08 
SA09 / SDDO09 
'SA10/SDD10 
SAI1/SDD11 
\SA12/SDD12 
SA13 /SDD13 
|\SA14/SDD14 
SAI5 /SDD15 
/SA16/ strap 
SA1I7/ strap 
1SA18 

SAI9 


MISSDOOOOOORRRRHHHHOHOGIOOOO 


“AOLGPVTHRM/I7 


IRO14 
TROIS 


: APICLK / GPI9 

: APICD1/AK#/I029 

: APICDO/ACS#/IO28 
: AUTOFD# / DRVO 
:BATLOW3# / GPIS 
:BUSY / MTR1# 


IRRX / GPO15 
LIRRX2 / GPI 
IRTX / GPO14 


PDAO 
/PDA1 
PDA2 


/PDCS1# 
PDCS3# 


|SDOO 
SDO1 
|SD02 
SD03 
|SD04 
SDO5 
/SD06 
SDO7 


:CBEO# 
:CBE1# 
:CBE2# 
i CBE3# 


/CPUMISS / GPI16 
-CPURST 


|JAB1 / GAMED4 
JAB2 / GAMED5 
|JAX / GAMEDO 
JAY / GAMED1 
|JBB1 / GAMED6 
JBB2 /GAMED7 
|JBX / GAMED2 
JBY / GAMED3 


|/KBCK / A20G 
KBDT/ KBRC 


(LA20/O0C2#/020 
LA21/OC3#/O21 


|PDDOO 
PDDO1 
|/PDD02 
PDDO3 
|/PDD04 
PDDO5 
|PDD06 
PDDO7 
|PDD08 
PDDO9 
/PDD10 
PDD11 
/PDD12 
PDD13 
/PDD14 
PDD15 


|SDAO 
SDAI 
|SDA2 


SDCS1# 
'SDCS3# 


SDDACK# 
|SDDRO 


SDIOR# 
| SDIOW# 


SDRDY 


_SERIRO# 


SERR# 


| SLCT/WGATE# 
SLCTIN#/STEP# 


1VCCMII 
VCCMIT 


|SLOWCLK / O00 
SLP# / GPO7 


|LDRO#/SDIN3/IL5 
LFRAME# 


| PDDACK# 
PDDRO 


|SMBALRT# / 17 


|LGNT1#/SD13/010 
LGNT2#/SD15/O11 


COROCBSSSSSSSSSSSSSSSPOP COB SSS SS S500 


| PDIOR# 
PDIOW# 


SSHKE OSB -KKHOOHOlOCfOCO 


SMBCK1 
|SMBCK2 / 1027 


/VCCSUS 
VCCSUS 


_VCCUSB 


|LID / GPI4 


|!PDRDY 


IO 
| 10 


SMBDT1 
|SMBDT2 / 1026 


LREO1#/SD12/112 
|LREO2#/SD 14/113 


PE / WDATA# 


MCCS#/017/strap 


|PGNTH# 
PGNTL# 


|MCOL/ AIRO 
MCRS / AIRO 


lw 


|PINIT# / DIR# 
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HOR RRR 


PINTA# 
|PINTB# 


All 


OD 
| O 
OD 
| 10 
OD 
IO 


SMI# 
|SPKR 
STEP# 

| STOP# 
STPCLK# 
|STROBE# 


VREF 


|WDATA# 
WGATE# 


_WRTPRT# 


MRS SPR RU 


WSC#/ARO#/I14 
if 
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Table 1. Pin Descriptions 


PCI Bus Interface 
Signal Name Signal Description 
AD[31:0] (see pin | IO | Address/Data Bus. The standard PCI address and data lines. The address is driven with 
list) FRAME+# assertion and data is driven or received in following cycles. 
C/BE[3:0]# C5, D6, | IO | Command/Byte Enable. The command is driven with FRAME# assertion. Byte 
a ; 10 enables corresponding to supplied or requested data are driven on following clocks. 
FRAME# IO | Frame. Assertion indicates the address phase of a PCI transfer. Negation indicates that 
one more data transfer is desired by the cycle initiator. 


IRDY# Initiator Ready. Asserted when the initiator is ready for data transfer. 
TRDY# Target Ready. Asserted when the target is ready for data transfer. 
STOP# Stop. Asserted by the target to request the master to stop the current transaction. 


DEVSEL# IO | Device Select. The VT8231 asserts this signal to claim PCI transactions through positive 
or subtractive decoding. As an input, DEVSEL# indicates the response to a VT8231- 
initiated transaction and is also sampled when decoding whether to subtractively decode 
the cycle. 


PAR __| _c8_| 10" Parity. A single parity bit is provided over AD[31:0] and C/BE[3:0]#. 


SERR# System Error. SERR# can be pulsed active by any PCI device that detects a system 
error condition. Upon sampling SERR# active, the VT8231 can be programmed to 
generate an NMI to the CPU. 


PINTA-D# B2, Bl, PCI Interrupt Request. These pins are typically connected to the PCI bus INTA#- 
C3, C2 INTD# pins as follows: 
PINTA# PINTB# PINTC# PINTD# 
PCI Slot 1 INTA# INTB# INTC# INTD# 
PCI Slot 2 INTB# INTC# INTD# INTA# 
PCI Slot 3 INTC# INTD# INTA# INTB# 
PCI Slot 4 INTD# INTA# INTB# INTC# 


PCI Slot 5 INTA# INTB# INTC# INTD# 


PREQH# | cl | oO | PCI Request. This signal goes to the North Bridge to request the PCI bus. 


PGNTH# PCI Grant. This signal is driven by the North Bridge to grant PCI access to the 
VT8231. 


PREQL# | D2 | Oo | PCI Request. This signal goes to the North Bridge to request the PCI bus. 


PGNTL# PCI Grant. This signal is driven by the North Bridge to grant PCI access to the 
VT8231. 


PCICLK PCI Clock. PCLK provides timing for all transactions on the PCI Bus. 


PCKRUN# Vi IO | PCI Bus Clock Run. This signal indicates whether the PCI clock is or will be stopped 
(high) or running (low). The VT8231 drives this signal low when the PCI clock is 
running (default on reset) and releases it when it stops the PCI clock. External devices 
may assert this signal low to request that the PCI clock be restarted or prevent it from 
stopping. Connect this pin to ground using a 100 © resistor if the function is not used. 
Refer to the “PCI Mobile Design Guide” and the VIA “Apollo MVP4 Design Guide” for 
more details. 


PCIRST# | E4 | O | PCI Reset. 
PCISTP#/GPO6 | WI | O | PCIStop. 
CPUSTP#/GPO5 | W2 [| O | CPUStop. 
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CPU Interface 


CPURST 4 


U 
Fis (ical CPU Interrupt. INTR is driven by the VT8231 to signal the CPU that 
an interrupt request is pending and needs service. 
Non-Maskable Interrupt. NMI is used to force a non-maskable 
Vv 


interrupt to the CPU. The VT8231 generates an NMI when either 
SERR# or IOCHK# is asserted. 


Initialization. The VT8231 asserts INIT if it detects a shut-down 
special cycle on the PCI bus or if a soft reset is initiated by the register 

ere cael Seca Stop Clock. STPCLK# is asserted by the VT8231 to the CPU to 
throttle the processor clock. 


| PRES von ict PonerMnagemen seas 
the CPU in response to different Power-Management events. 
error signal on the CPU. Internally generates interrupt 13 if active. 
(ices (sel Mae Ignore Numeric Error. This pin is connected to the “ignore error” pin 
on the CPU. 
ee i he a Sleep (Rx75[7] = 0). Used to put the CPU to sleep. Used with slot-1 
CPUs only. Not currently used with socket-7 CPUs. 

A20M# W5 A20 Mask. Connect to A20 mask input of the CPU to control address 
bit-20 generation. Logical combination of the A2ZOGATE input (from 
internal or external keyboard controller) and Port 92 bit-1 (Fast_A20). 
external temperature sensing diode. 
first external temperature sensing diode. 


Note: Connect each of the above signals to 4.7K © pullup resistors to VCC3. 


Strap Options 


CPURST / INIT Polarity 
H: 
L: 


Strap / MCCS# W6 1/0 CPU Frequency Strapping 
H: Disable 
L: Enable 


Strap / PCSO# Y6 I/O SD Bus Width 
H: 16-Bit 
L: 8-Bit 
Strap /SA16 Y14 BIO ROM Interface 
L: Conventional 
Strap /SA17 Auto Reboot 
L: Enable 


CPU Type 
4.7K to GND = Socket-7, 4.7K to VCC3 = Socket-370 / Slot-1 
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Advanced Programmable Interrupt Controller (APIC) Interface 


WSC# / APICREQ# / GPI14 Internal APIC Write Snoop Complete. Asserted by the north 
bridge to indicate that all snoop activity on the CPU bus initiated 
by the last PCI-to-DRAM write is complete and that it is safe to 
perform an APIC interrupt. 

External APIC Request. Asserted by external APIC synchronous 
to PCICLK prior to sending an interrupt over the APIC serial bus. 
This signals the VT8231 to flush its internal buffers. 

APICDO / APICCS# / GPIO28 O/0O/IO | Internal APIC Data 0. 

External APIC Chip Select. The VT8231 drives this signal active 
to select an external APIC (if used). This occurs if the external 
APIC is enabled and a PCI cycle is detected within the 
programmed APIC address range. 

APICD1 / APICACK# / GPIO29 O/0O/IO | Internal APIC Data 1. 

External APIC Acknowledge. Asserted by the VT8231 to indicate 
that it internal buffers have been flushed (in response to 
APICREQ#). This indicates to the external APIC that the 
VT8231’s internal buffers have been flushed and that it is OK for 
the APIC to send its interrupt. 


SCIOUT# / GPIOD SCI Out. Used to route internally generated SCI and SMBus 

/ GPIO30 / DTEST 10/0 interrupts to external APIC (if used). Defined as SCIOUT# if 

external APIC enabled (function 0 Rx74[7] = 1). 

FAIRQ/MCOL | G7 | OAPI IRQ. Internal condition for connection to external APIC._| 
FAIRQ/MCRS_ | G16 | O| APIC IRQ. Internal condition for connection to external APIC._| 
|AIRQ/MRXCLK | EIT? | | APIC IRQ. Internal condition for connection to external APIC.___| 
FAIRQ/MRXDO_ | EID | | APIC IRQ. Internal condition for connection to external APIC._| 
|AIRQ/MRXDV_ | E20 | | APIC IRQ. Internal condition for connection to external APIC.__| 
|AIRQ/MRXERR_ | sFI8_ | OAPI IRQ. Internal condition for connection to external APIC._| 
|AIRQ/MTXCLK | FIG | O_| APIC IRQ. Internal condition for connection to external APIC.__| 
FAIRQ/MTXDO_ | 20 | OO _| APIC IRQ. Internal condition for connection to external APIC.__| 
FAIRQ/MTXD1_ | G18 | OO APIC IRQ. Internal condition for connection to external APIC.__| 
FAIRQ/MTXD2_— | G19 | O_| APIC IRQ. Internal condition for connection to external APIC._| 
|AIRQ/MTXD3_ | G20 | | APIC IRQ. Internal condition for connection to external APIC.__| 
[AIRQ/MTXENA | FID | OAPI IRQ. Internal condition for connection to external APIC.__| 


Serial EEPROM Interface 


/EECS# | C18 | Oi Serial EEPROM Chip Select, 
[FECK CST CEIG | Oi Serial EEPROM Clock, 
[FEDO | C20 | Oi Serial EEPROM Data Output. 
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Low Pin Count (LPC) Interface 


a 
FEDRG# / ACSDINGGPAS_ [vs 17171 [ec Data Request 


Note: Connect the LPC interface LPCRST# (LPC Reset) signal to PCIRST# 


LAN Controller - Media Independent Interface (MII) 


Signal Name Signal Description 


MCOL / APICIRQ MII Collision Detect. From the external PHY. 


MII Carrier Sense. Asserted by the external PHY when the 
media is active. 

ean A e-em 
timing reference for MDIO 
the MDO bit. 


MRXD{J3], I MII Receive Data. Parallel receive data lines driven by the 
MRXD/[2], I external PHY synchronous with MRXCLK. 

MRXD[]1], 

MRXDV[0] / APICIRQ 


MRXDV/ APICIRQ MII Receive Data Valid. 


decoding error. 
supplied by the PHY. 


MTXDJ3] / APICIRQ, MII Transmit Data. Parallel transmit data lines synchronized to 
MTXD[2] / APICIRQ, MTXCLK. 

MTXD[1] / APICIRQ, 
MTXDJ[0] / APICIRQ 


MTXENA / APICIRQ F19 O/I | MII Transmit Enable. Indicates transmit active from the MII 
port to the PHY. 
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Universal Serial Bus Interface 
Signal Name Signal Description 


USBOCI# 


System Management Bus (SMB) Interface (PC Bus) 


Signal Name Signal Description 
SMBCK1 SMB /I’C Channel 1 Clock. 
SMBCK2 / GPIO27 10/10 | SMB/TC Channel 2 Clock. 
SMBDT1 | Tl [| 10 | SMB/IC Channel 1 Data. 
SMBDT2 / GPIO26 10/10 | SMB/ITC Channel 2 Data. 


SMBALRT# / GPI7 I/I SMB Alert. (System Management Bus I/O space Rx08[3] = 1) When the 
chip is enabled to allow it, assertion generates an IRQ or SMI interrupt or a 
power management resume event. The same pin is used as General Purpose 


Input 6 whose value is reflected in Rx48[6] of function 4 I/O space 
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UltraDMA-33 / 66 Enhanced IDE Interface 


PDRDY / 
PDDMARDY / 
PDSTROBE 


SDRDY / 
SDDMARDY / 
SDSTROBE 


PDIOR# / 
PHDMARDY / 
PHSTROBE 


PDIOW# / 
PSTOP 
SDIOW# / 
SSTOP 


rRqiI4. | TIA 
rRQIs | UI 


N 
N 
W 
N 
W 


SDIOR# / 
SHDMARDY / 
SHSTROBE 


| 0 | 
| Oo | 


19 
Y20 
18 
19 
P20 
Y19 
P19 
U17 
20 
20 
T14 
U14 


Preliminary Revision 0.8 October 29, 1999 


EIDE Mode: 
UltraDMA Mode: 


EIDE Mode: 
UltraDMA Mode: 


EIDE Mode: 
UltraDMA Mode: 


EIDE Mode: 
UltraDMA Mode: 


EIDE Mode: 
UltraDMA Mode: 


EIDE Mode: 
UltraDMA Mode: 


Signal Description 


Primary I/O Channel Ready. Device ready indicator 

Primary Device DMA Ready. Output flow control. The device 
may assert DDMARDY to pause output transfers 

Primary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 
Secondary I/O Channel Ready. Device ready indicator 
Secondary Device DMA Ready. Output flow control. The 
device may assert DDMARDY to pause output transfers 
Secondary Device Strobe. Input data strobe (both edges). The 
device may stop DSTROBE to pause input data transfers 

Primary Device I/O Read. Device read strobe 

Primary Host DMA Ready. Primary channel input flow control. 
The host may assert HDMARDY to pause input transfers 

Primary Host Strobe. Output data strobe (both edges). The host 
may stop HSTROBE to pause output data transfers 

Secondary Device I/O Read. Device read strobe 

Secondary Host DMA Ready. Input flow control. The host may 
assert HDMARDY to pause input transfers 

Host Strobe B. Output strobe (both edges). The host may stop 
HSTROBE to pause output data transfers 

Primary Device I/O Write. Device write strobe 

Primary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 

Secondary Device I/O Write. Device write strobe 

Secondary Stop. Stop transfer: Asserted by the host prior to 
initiation of an UltraDMA burst; negated by the host before data 
is transferred in an UltraDMA burst. Assertion of STOP by the 
host during or after data transfer in UltraDMA mode signals the 
termination of the burst. 


Primary Device DMA Request. Primary channel DMA request 


Secondary Device DMA Request. Secondary channel DMA request 
Primary Device DMA Acknowledge. Primary channel DMA acknowledge 


Secondary Device DMA Acknowledge. Secondary channel DMA acknowledge 


Primary Channel Interrupt Request. 
Secondary Channel Interrupt Request. 
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UltraDMA-33 / 66 Enhanced IDE Interface (continued) 


pee oti eeamecae, 
on the primary IDE connector. 
pee LP LiSeiniay IDe comes eons SPN on 
the primary IDE connector. 
Pe i ae Secondary Master Chip Select. This signal corresponds to 
CS17X# on the one IDE connector. 
ee 
on the secondary IDE connentat 
eee eee |e Primary Disk Address. PDA[2:0] are used to indicate which byte 
in either the ATA command block or control block is being accessed. 
ice Fcc al Secondary Disk Address. SDA[2:0] are used to indicate which byte 
in either the ATA command block or control block is being accessed. 
PDD[15-0] T17, R17, T18, T20, Primary Disk Data 
P17, N16, R19, P18, 
R18, R20, N17, P16, 
T19, U20, R16, T16 
SDD[15-0] /SA[15-0] | W18, V17, Y17, W16, Secondary Disk Data (SPKR strap 4.7K ohms low) or 
V15, Y15, W14, T15, ISA Address (SPKR strap 4.7K ohms high) 


U15, U16, V14, W15, 
Y16, V16, W17, Y18 
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MIDI Interface 
Signal Name ne Signal Description 


IMSI/2S ss |MIDISerialIn- eeeeseses—(—i‘“—<‘<i‘ié 
MSO / SPDIF | J4 | O/O [| MIDI Serial Out 


Serial Digital Audio Interface 


12S / MSI Serial Digital Audio In. 
SPDIF / MSO Serial Digital Audio Out. 


AC97 Audio / Modem Interface 


pacRST | G2 | AIT Reset 
pacsyNC_ | GE TO AIT Syne 
facspouT_ | 3 | OL AC97SerialDataOut 


Game Port Interface 


Signal Name | Pint | vO Signal Description 


See Function 0 Rx77[6] 


Preliminary Revision 0.8 October 29, 1999 -17- Pinouts 


Technologies, ie. 
‘echo fogies, Inc. VT8231 


Floppy Disk Interface 


[DRVDENO_|_-L17_'| OD | Drive DensitySelectO. 
[DRVDENI_|—KI7_| OD | Drive Density Select1. 
[MTRO# | —KI8_| OD | Motor Control 0. Select motorondriveQ. 
[MTRI# | 6 | OD_| Motor Control 1. Select motorondrivel 
|pso# | 17_—| OD _| Drive Select 0, SelectdriveQ 
[psi# | KIO | OD | Drive Select 1. Selectdrivel 
piR# | K20_ | OD_| Direction. Direction of head movement (0) = inward motion, | = outward motion) | 
[STEP# | 8 | OD _| Step. Low pulse for each track-to-track movement of thehead 
|HDSEL# | HO | OD _| Head Select. Selects the side for R/W operations (0 = side 1, 1=side0) 
|WDATA# | 19. | OD _| Write Data. Encoded data to the drive for write operations, 
|WGATE# | 120 | OD _| Write Gate. Signal to the drive to enable current flow in the write head 


Disk Change. Sense that the drive door is open or the diskette has been changed 
since the last drive selection. 
commands to be ignored) 


See also Parallel Port pin descriptions for optional Floppy Disk interface functionality 
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Parallel Port Interface 


PINIT# / DIR# 10/0 | Initialize. Initialize printer. Output in standard mode, I/O in ECP/EPP mode. 
STROBE# / nc Strobe. Output used to strobe data into the printer. I/O in ECP/EPP mode. 


AUTOFD# / DRVENO Ell 10/0 | Auto Feed. Output used to cause the printer to automatically feed one line after 
REND LE [018 | ibis pina Vopinimschier mais me 


ACK# / DS1# B14 I/O | Acknowledge. Status output from the printer. Low indicates that it has received 
the data and is ready to accept new data 

ERROR# / HDSEL# (aaa Error. Status output from the printer. Low indicates an error condition in the 
printer. 


Fll : indi 
BUSY / MTRI# Al4 Busy. Status output from the printer. High indicates not ready to accept data 
PE / WDATA# Paper End. Status output from the printer. High indicates that it is out of paper. 


PD7 / nc, Parallel Port Data. 

PD6 / nc, 

PDS / nc, 

PD4 / DSKCHG#, 

PD3 / RDATA#, 

PD2 /WRTPRT#, 

PD1 / TRKOO#, 

PDO / INDEX# 

As shown by the alternate functions above, in mobile applications the parallel port pins can optionally be selected to function as a 
floppy disk interface for attachment of an external floppy drive using the parallel port connector (see Super I/O Configuration 
Index F6[5]). 
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Serial Port and Infrared Interface 


Signal Name Signal Description 


[TXD=——“‘<‘LSStCiIS LT CO CT Transmit Data. Serial port transmit data out. 
Receive Data. Serial port receive data in. 


pee eet Infrared Transmit. IR transmit data out (Rx76[5] = 0) selectable from serial port 
1, 2, or 3. General Purpose Output 14 if Rx76[5] = 1 
Infrared Receive. IR receive data in (Rx76[5] = 0) selectable to serial port 1, 2, 
or 3. General Purpose Output 15 if Rx76[5] = 1 


Al5 Request To Send. Indicator that the serial output port is ready to transmit data. 
Typically used as hardware handshake with CTS# for low level flow control. 
Designed for direct input to external RS-232C driver. 

B16 Clear To Send. Indicator to the serial port that an external communications 
device is ready to receive data. Typically used as hardware handshake with RTS# 
for low level flow control. Designed for input from external RS-232C receiver. 


Al6 Data Terminal Ready. Indicator that serial port is powered, initialized, and 
ready. Typically used as hardware handshake with DSR# for overall readiness to 
communicate. Designed for direct input to external RS-232C driver. 

D14 Data Set Ready. Indicator to serial port that an external serial communications 
device is powered, initialized, and ready. Typically used as hardware handshake 
with DTR# for overall readiness to communicate. Designed for direct input from 
external RS-232C receiver. 

Fl4 Data Carrier Detect. Indicator to serial port that an external modem is detecting 
a carrier signal (i.e., a communications channel is currently open). In direct 
connect environments, this input will typically be driven by DTR# as part of the 
DTR/DSR handshake. Designed for direct input from external RS-232C receiver. 

C16 Ring Indicator. Indicator to serial port that an external modem is detecting a ring 
condition. Used by software to initiate operations to answer and open the 
communications channel. Designed for direct input from external RS-232C 
receiver (whose input is typically not connected in direct connect environments). 
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Signal Name 


SA[19:18], 

SA17/ strap, 

SA16 / strap, 
SA[15:0] / SDD[15:0] 


SD15 / LGNT2# / GPO11, 


SD14 / LREQ2# / GPI13, 


SD13 / LGNT1#/ GPO10, 


SD12 / LREQ1# / GPI12, 


Conventional BIOS ROM 7" ISA Bus Interface 
LA21 / USBOC3# / GPO21 Y13 System Address Bus. a access to physical memory 
LA20 / USBOC2# / GPO20 W113 devices (e.g., BIOS ROMs) up to 4 Mbytes. 


V13, U13, 
T13, 
Y14, 
W18, V17, Y17, W16, 
V15, Y15, W14, T15, 
U15, U16, V14, W15, 
Y16, V16, W17, Y18 


System Address Bus. These address lines are used to 
interface to BIOS ROMs but may also be used to 
implement a subset of the ISA bus if required. SA[19-16] 
are connected to ISA bus SA[19-16] directly. SA[19-17] 
are also connected to LA[19-17] of the ISA bus. 


System Data. SD[15:0] provide the data path for BIOS 
ROMs and for devices residing on the ISA bus. SDO-7 
also output general purpose output information when 
GPOWE+# is active. 


SD11 / HGNT2# / GPO9, 
SD10 / HREQ2# / GPI11, 
SD9 / HGNT 1# / GPO8, 
SD8 / HREQ1# / GPI10, 
SD7, 

SD6, 

SDS, 

SD4, 

SD3, 

SD2, 

SD1, 

SDO 


pec I il 
ca A il 
Memory Write. MEMW# is the command to a memory 
slave that it may latch data from the ISA data bus. 


SSPKRO | |__| Speaker Drive. Output of internal timer/counter2.___| 


Serial IRQ 


Serial IRQ (Rx68[3] = | and Rx74[6] = 0) 


V/O Read. IOR# is the command to an ISA I/O slave 
device that the slave may drive data on to the ISA data bus. 
I/O Write. [OW# is the command to an ISA I/O slave 
device that the slave may latch data from the ISA data bus. 


Memory Read. MEMR# is the command to a memory 
slave that it may drive data onto the ISA data bus. 


Signal Name 


SERIRQ 


Preliminary Revision 0.8 October 29, 1999 -21- Pinouts 


Technologies, Ine. 
We ln VT8231 


Internal Keyboard Controller 
Signal Name Signal Description 
N 
N 
M 
N 


Rx5A[1]=1 Mouse Clock. From internal mouse controller. 


MSCK / IRQ1I IO/I MultiFunction Pin (Internal mouse controller enabled by Rx5A[1]) 


Rx5A[1]=0 Interrupt Request 1. Interrupt | (external KBC). 


MSDT / IRQ12 10/1 MultiFunction Pin (Internal mouse controller enabled by Rx5A[1]) 
Rx5A[1]=1 Mouse Data. From internal mouse controller. 
Rx5A[1]=0 Interrupt Request 12. Interrupt 12 (ext PS2 mouse ctlr). 


2 
4 
4 
1 
T9 


KBCK / A20GATE IO/I MultiFunction Pin (Internal keyboard controller enabled by RxS5A[0]) 
Rx5A[0]=1 Keyboard Clock. From internal keyboard controller 
Rx5A[0]=0 Gate A20. Input from external keyboard controller. 


KBDT / KBRC 10/1 MultiFunction Pin (Internal keyboard controller enabled by Rx5A[0]) 
Rx5A[0]=1 Keyboard Data. From internal keyboard controller. 


Rx5A[0]=0 Keyboard Reset. From external keyboard controller (KBC) 
for CPURST# generation 


KBCS# / ROMCS# / strap | TO | O/O/I | Keyboard Chip Select (Rx5A[0]=0). To external keyboard controller chip. 


Chip Selects 


Signal Name Signal Description 


ROMCS# / KBCS# / strap O/O/1 | ROM Chip Select (Rx5A[0]=1). Chip Select to the BIOS ROM. 


MCCS# / GPO17 / strap O/IO Microcontroller Chip Select (Rx76[3] = 1, Rx76[4] = 0, Rx77[0] = 1). 


W6 
eal Asserted during read or write accesses to I/O ports 62h or 66h. 
PCS0# / GPO16 / strap Y6 | O/I0/IO | Programmable Chip Select 0. (Rx76[1] = 1 and Rx8B[0] = 1). Asserted 
during I/O cycles to programmable read or write ISA I/O port ranges. See 
also Rx59[3] and Rx77[2]. 


PCS1# / ACSDIN2 / GPIO19 O/1/1O | Programmable Chip Select 1. 


Preliminary Revision 0.8 October 29, 1999 -22- Pinouts 


Technologies, ie. 
‘echo fogies, Inc. VT8231 


General Purpose Inputs 
Signal Name Pin # VO Signal Description 


W10 
| General PurposeInput 2000 
| (General PurposeInput 210 
PF 
pi 


ae) 
—_ 
i—) 
E 


= < 


GPI18 / GPO18 / FAN2 / SLPBTN# 
GPI19 / GPO19 / ACSDIN2 / PCS1# 


| 
W3 


GPI25 / GPO25 / GPIOC / ATEST 


2 


GPI28 / GPO28 / APICDO / APICCS# 


we 


— 
= 
tl 
| | 
Yi | 
ice 
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General Purpose Outputs 
R4 0/0 General Purpose Output 0. (Func 4 Rx54[1-0] = 
00). Output value determined by PMU I/O Rx4C[0] 


General Purpose Output 1. 


Signal Name 


GPO0 / SLOWCLK 


GPO1 / SUSA# 

GPO2 / SUSB# 

GPO3 / SUSST1# 

GPO4 / SUSCLK 

GPOS / CPUSTP# 

GPO6 / PCISTP# 

GPO7 / SLP# 

GPO8 / SD9 / HGNT1# 
GPO9 /SD11 / HGNT2# 
GPO10 / SD13 / LGNT1# 
GPO11 / SD15 / LGNT2# 
GPO12 

GPO13 

GPO14 / IRTX 

GPO15 / IRRX 

GPO16 / PCSO# 


| | General Purpose Output 12, 
| | General Purpose Output 13. 
General Purpose Output 14 (Rx76[5] = 1) 

General Purpose Output 16. 
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General Purpose I/Os 
Signal Name Signal Description 


GPIOA / GPI24 / GPO24 V2 IO/1I/O_ | General Purpose I/O A / 24 (Rx76[0] = 0). GPOWE# if Rx76[0] 
= 1. See also Rx74[2] 


GPIOB (ee (eee General Purpose I/O B 
GPIOC / GPI25 / GPO25 / ATEST 10 /1/O0/0O | General Purpose I/O C / 25. (Rx76[2] = 0). See also Rx74[4] 


GPIOD / GPI30 / GPO30 / DTEST Yl | 10/1/O/0O | General Purpose I/O D/ 30. (Rx76[3] = 0). See also Rx74[5] 
/ SCIOUT# O 


GPIOE / GPI31 / GPO31 General Purpose I/O E / 31. 


Hardware Monitoring 


Signal Name Signal Description 


VREF CE KI [TP [ Voltage Reference for Thermal Sensing (SV 5%) 
[DTEST / GPIOD (30)/SCIOUT# | YI | 0 | Hardware Monitor Digital Test Out 
|ATEST/GPIOC 25) | 2 | | Hardware Monitor Analog Test Out 


Preliminary Revision 0.8 October 29, 1999 -25- Pinouts 


Technologies, Inc. 
We 


VT8231 


Power Management and External State Monitoring 


Signal Name Signal Description 


PME# / GPI6 Power Management Event. (Rx74[1]=0) (IK PU to VCCS if not used) 


EXTSMI# / GPI2 IOD /I 
SMBALRT# / GPI7 


External System Management Interrupt. When enabled to allow it, a 
falling edge on this input causes an SMI# to be generated to the CPU to 
enter SMI mode. (10K PU to VCCS if not used) (3.3V only) 

SMB Alert (System Management Bus I/O space Rx08[3] = 1). When the 
chip is enabled to allow it, assertion generates an IRQ or SMI or power 
management event. (10K PU to VCCS if not used) 


THRM / AOLGPI / GPI17 I/1/1 | Monitor Input - Thermal Alarm. (Rx74[1]=1) (IK PU to VCCS if not 
used) 


_ 


— 


Monitor Input - Notebook Computer Display Lid Open / Closed. 
Used by the Power Management subsystem to monitor the opening and 
closing of the display lid of notebook computers. Can be used to detect 
either low-to-high and/or high-to-low transitions to generate an SMI#. The 
VT8231 performs a 200 usec debounce of this input if Function 4 Rx40[5] 
is set to 1. (LOK PU to VCCS if not used) 

Monitor Input — Modem Ring. May be connected to external modem 
circuitry to allow the system to be re-activated by a received phone call. 
(10K PU to VCCS if not used) 


BATLOW3# / GPI5 Monitor Input - Battery Low. (10K PU to VCCS if not used) 


CPUMISS / GPI16 Monitor Input - CPU Missing. Indicates whether the CPU is plugged in 
correctly. 


AOLGPI/GPI17/THRM | P3_ | I/I/I_ | Monitor -wonilor Paput — Awake Ga LAN Exterual Events Awake On LAN External Event. 


ANT 


Monitor | Monitor Input- Chassis Intrusion. = = si(i‘—sSSSSCSY — Chassis Intrusion. 


RSMRST# Resume Reset. Resets the internal logic connected to the VCCS power 
plane and also resets portions of the internal RTC logic. 


SUSA# / GPO] / strap 


SUSB# / GPO2 


SUSC# / GPO 


SUSST1# / GPO3 
SUSCLK / GPO4 


Suspend Plane A Control (Rx74[7]=0 and Function 4 Rx54[2 
Asserted during power management POS, STR, and STD suspend ae 
Used to control the primary power plane. (LOK PU to VCCS if not used) 
Suspend Plane B Control (Rx74[7]=0 and Function 4 Rx54[3]=0). 
Asserted during power management STR and STD suspend states. Used 
to control the secondary power plane. (LOK PU to VCCS if not used) 
Suspend Plane C Control. Asserted during power management STD 
suspend state. Used to control the tertiary power plane. Also connected to 
ATX power-on circuitry. 

Suspend Status 1 (Func4 Rx54[4] = 1 for GPO3). Typically connected to 
the North Bridge to provide information on host clock status. Asserted 
when the system may stop the host clock, such as Stop Clock or during 
POS, STR, or STD suspend states. Connect 10K PU to VCCS. 

Suspend Clock. 32.768 KHz output clock for use by the North Bridge 
(e.g., Apollo MVP3 or MVP4) for DRAM refresh purposes. Stopped 
during Suspend-to-Disk and Soft-Off modes. Connect 10K PU to VCCS. 
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Resets, Clocks, and Clock Control 


PWRGD Power Good. Connected to the PWRGOOD signal on the Power Supply. 


PWRBTN# U2 I | Power Button. Used by the Power Management subsystem to monitor an 
external system on/off button or switch. The VT8231 performs a 200us 
debounce of this input if Function 4 Rx40[5] is set to 1. (3.3V only) 

SLPBTN# / K3 I/I | Sleep Button. Used by the power management subsystem to monitor an 

FAN? / /IO | external system sleep button or switch (Function 4 Rx40[6] = 1). Connect to 

GPIO18 VCC if not used. 

ee ee PCI Reset. Active low reset signal for the PCI bus. The VT8231 will assert 
this pin during power-up or from the control register. 
2 I 


RTCX1 E RTC Crystal Input: 32.768 KHz crystal or oscillator input. This input is 


used for the internal RTC and for power-well power management logic. 


RTCX2 | ELS [| RTC Crystal Output: 32.768 KHz crystal output 
Oscillator. 14.31818 MHz clock signal used by the internal Timer. 


il a Slow Clock. Frequency selectable if PMU function 4 Rx54[1-0] is nonzero 

GPOO (set to 01, 10, or 11). 

CPUSTP# / W2 O/ | CPU Clock Stop (Rx75[4] = 0). Signals the system clock generator to 

GPOS O | disable the CPU clock outputs. Not connected if not used. See also PMU I/O 
Rx2C[3]. 

PCI Clock Stop (Rx75[5] = 0). Signals the system clock generator to disable 

GPO6 O | the PCI clock outputs. Not connected if not used. 
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Power and Ground 


Signal Name Signal Description 


VCC (27 Pins) | F7, F9, F12-F13, F15, Core Power. 3.3V nominal (3.15V to 3.45V). This supply is turned on only 
G6, G8-G10, G12, when the mechanical switch on the power supply is turned on and the 
H6, J6, J15, K15, PWRON signal is conditioned high. These pins should be connected to the 
L6, M6, M15, N6, same voltage as the CPU IJ/O circuitry. Internally connected to hardware 
P8-P9, P11-P13, P15, monitoring system voltage detection circuitry for 3.3V monitoring. 
R7, R9-R10, R13-R15 
GND (27 Pins) G7, G11, G14, H15, Ground. Connect to primary motherboard ground plane. 
J8-J13, K6, K8-K13, 
L8-L13, L15, M8-M13, 
N15, P7, P10, P14 
VCCSUS Suspend Power. Always available unless the mechanical switch of the power 
supply is turned off. If the “soft-off’ state is not implemented, then this pin 
can be connected to VCC. Signals powered by or referenced to this plane are: 
SMBCK1/DT1, KBCK/DT, MSCK/DT, PWRBTN#, SUSC#, GPOO / 
SLOWCLK, GPO1 / SUSA#, GPO2 / SUSB#, GPO3 / SUSST1#, GPO4 / 
SUSCLK, GPI1 / IRQ8#, GPI2 / EXTSMI#, GPI3 / RING#, GPI4 / LID, 
GPI5 / BATLOW#, GPI6 / PME#, GPI7 / SMBALRT#, GPI16 / CPUMISS, 
GPI17 / AOLGPI / THRM, GPIO26 / SMBDT2, GPIO27 / SMBCK2 
RTC Battery. Battery input for internal RTC. Signals powered by or 
referenced to this plane are: RTCX1, RTCX2, PWRGD, RSMRST#, GPIO, 
and INTRUDER#. 


VREF | KTP Voltage Reference (SV +5%). For thermal sensing and 5V input tolerance. 


VCCHWM M5 Hardware Monitor Power. Power for hardware monitoring subsystem 
(voltage monitoring, temperature monitoring, and fan speed monitoring). 
Connect to VCC through a ferrite bead. Signals powered by or referenced to 
this plane are: UIC[5:1], DID+/-, FAN1, FAN2 / SLPBTN# / GPIO18 

[GNDHWM_ | LS P| Hardware Monitor Ground. Connect to GND through a ferrite bead 

VCCMII F16, K16 LAN MII Power. Power for LAN Media Independent Interface (interface to 
external PHY). Connect to VCC through a ferrite bead. Signals powered by 
or referenced to this plane are: MCRS, MCOL, MDCK, MDIO, MTXD/[3:0], 
MTXENA, MTXCLK, MRXERR, MRXCLK, MRXDV, and MRXD[3:0] 


VCCRAM G15 LAN RAM Power. Power for LAN internal RAM. Connect to VCC through 
a ferrite bead. 


GNDRAM | ~————<G13.———ss Bs [| LAN RAM Ground. Connect to GND through a ferrite bead. 


VCCPLL =e PLL Power. Power for internal PLL. Connect to VCC through a ferrite 
bead. 


GNDPLL | === M16 ~~—_|_ P.__| PLL Ground. Connect to GND through a ferrite bead. 


VCCUSB E15 USB Differential Output Power. Power for USB differential outputs 
(USBPO0+, PO-, Pl+, Pl-, P2+, P2-, P3+, P3-). Connect to VCC through a 
ferrite bead. 


GNDUSB | IS YR USB Differential Output Ground. Connect to GND through a ferrite bead. 
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REGISTERS 


Register Overview Table 2. System I/O Map 


The following tables summarize the configuration and I/O Port Function Actual Port Decoding 
registers of the VT8231. These tables also document the 00-1F Master DMA Controller 0000 0000 000x nnnn 
power-on default value (“Default”) and access type (‘Acc’) 20-3F Master Interrupt Controller 0000 0000 001x xxxn 
for each register. Access type definitions used are RW 40-5F Timer / Counter 0000 0000 010x xxnn 
(Read/Write), RO (Read/Only), “—” for reserved / used 60-6F Keyboard Controller 0000 0000 0110 xnxn 
(essentially the same as RO), and RWC (or just WC) (Read / (60h) KBC Data 0000 0000 0110 x0x0 
Write 1’s to Clear individual bits). Registers indicated as RW (61h) Misc Functions & Spkr Ctrl 0000 0000 0110 xxx1 
may have some read/only bits that always read back a fixed (64h) KBC Command / Status —_ 0000 0000 0110 x1x0 
value (usually 0 if unused); registers designated as RWC or 70-77 RTC/CMOS/NMI-Disable 0000 0000 0111 Onnn 
WC may have some read-only or read write bits (see 78-7F -available for system use- 0000 0000 0111 Ixxx 
individual register descriptions for details). 80 -reserved- (debug port) 0000 0000 1000 0000 

. . ee ; : . 81-8F DMA Page Registers 0000 0000 1000 nnnn 
Detailed register descriptions are provided in the following 90-91 -available for system use- 0000 0000 1001 000x 


section of this document. All offset and default values are 92 
shown in hexadecimal unless otherwise indicated 


System Control 0000 0000 1001 0010 


93-9F -available for system use- 0000 0000 1001 nnnn 
AO-BF Slave Interrupt Controller 0000 0000 101x xxxn 
C0-DF Slave DMA Controller 0000 0000 110n nnnx 
E0-FF -available for system use- 0000 0000 111x xxxx 
100-CF7 — -available for system use* 

CF8-CFB PCI Configuration Address 0000 1100 1111 10xx 


CFC-CFF PCI Configuration Data 
DO0-FFFF -available for system use- 


0000 1100 1111 L1xx 


* On-Chip Super-I/O Functions — PC-Standard Port Addresses 


200-20F Game Port 
2E8-2EF COM4 
2F8-2FF COM2 
378-37F Parallel Port (Standard & EPP) 
3E8-3EF COM3 
3F0-3F1 Configuration Index / Data 
3F0-3F7 ~~ Floppy Controller 
3F8-3FF COMI 
400-402 Parallel Port (ECP Extensions) 
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Table 3. Registers 


Legacy I/O Registers 


| Port |Master DMA Controller Registers | Default | 
| 00 _|Channel 0 Base & Current Address | [RW 
| Ol |Channel Base & CurrentCount__| [RW] 
| 02 [Channel | Base & Current Address | __—| RW 
| 03 |Channel | Base & CurrentCount__| [RW] 
| 04 |Channel 2 Base & Current Address__| [RW 
| 05 Channel 2 Base & CurrentCount__| [RW] 
| 06 _|Channel 3 Base & Current Address__| [RW 
| 07 [Channel 3 Base & CurrentCount___ |__| RW 
| 08 [Status / Command | RWI 


Status /Command 
| 09 |WriteRequest_ | SC WOO 


| OA [Write SingleMask_ | |W 
| OB |WriteMode | WOO 
| OC |Clear Byte PointerFF_ | [WO 
| OD | Master Clear | ss | WO} 
| OE [ClearMask | WO 
| OF |Read/WriteMask | RW 


| 20 [Master InterruptControl | SO | 
| 21 |Master InterruptMask__ | Ss 
| 20 [Master Interrupt Control Shadow __ | _—— _ [RW] 
| 21 |Master Interrupt Mask Shadow | = —_[RW| 


* RW if shadow registers are disabled 


| 40 [Timer /CounterOCount_ | [RWI 
| 41 [Timer /Counter1 Count | [RWI 
| 42 [Timer /Counter2Count_ | [RWI 
| 43 [Timer /CounterControl | [WOO 


Keyboard Controller Registers 
| 60 | Keyboard Controller Data | [RWI 
| 61 [Misc Functions & Speaker Control | [RWI 


Keyboard Ctrlr Command / Status | RWI 


| Port |CMOS/RTC/NMI Registers _| 
| 70 __|CMOS Memory Address & NMI Disa] ____[WO| 
| 71 |CMOS Memory Data (128 bytes) | [RW] 
| 72 |CMOS Memory Address | [RWI 
| 73 |CMOS Memory Data (256 bytes) | [RW] 
| 74 |CMOS Memory Address | [RWI 
| _75__|CMOS Memory Data (256 bytes) | [RW 


NMI Disable is port 70h (CMOS Memory Address) bit-7. 
RTC control occurs via specific CMOS data locations (0-Dh). 
Ports 72-73 may be used to access all 256 locations of CMOS. 
Ports 74-75 may be used to access CMOS if the internal RTC 
is disabled. 
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Legacy I/O Registers (continued) 


DMA Page — DMA Channel 3 


DMA Page — DMA Channel 4 


Slave Interrupt Controller Regs Default | Acc 
Slave Interrupt Control =r 


Slave Interrupt Control Shadow | — [RWI 
Slave Interrupt Mask Shadow | — [RWI 


* RW accessible if shadow registers are disabled 


| CO |Channel 0 Base & Current Address | [RW] 
| C2 |Channel 0 Base & Current Count | [RW] 
| C4 |Channel | Base & Current Address | [RW] 
| C6 |Channel | Base & Current Count | [RW] 
| C8_|Channel 2 Base & Current Address | [RW] 
| CA |Channel 2 Base &CurrentCount___ | [RW] 
| CC_|Channel 3 Base & Current Address | [RW] 
| CE |Channel 3 Base &CurrentCount_ | [RW] 
| DO |Status/Command | RWI 
| D2 |WriteRequest_ | WO 
| D4 [Write SingleMask | [WO 
| Do |WriteMode | CWO 
| D8 |Clear Byte PointerFF_ | [WOO 
| DA |MasterClear | WOO 
| DC |ClearMask CL CCW 
| DE |Read/WriteMask | SRW 
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Super-I/O Configuration Registers (I/O Space) 


Super-I/O Configuration Registers 
Super-I/O Config Index (Rx85[1]=1) | 00 [RW] 


Super-I/O Config Data (Rx85[1]=1) | 00 [RW] 
Super-I/O Confi 


Offset |Super-I/O Control 


Registers (Indexed via Port 3F0/1 


[00-DF |-reserved- | 00 RO | 
| El |Super-l/O Device Revision | 00__—[ RWI 


| E2 | | 00 
| E3 | 
|E4-E5 | 
| E6 | 
| E7 | 
| E8  |Serial Port 2 Base Addr (def = 2F8-F) 
-reserved- | 00 
| EE [Serial PortConfiguration | 00 
| EF [PowerDownControl | 00 
| FO [Parallel PortControl | 00 
| Fi [SerialPortControl | 00 
| F2_[TestMode(DoNotProgram) | 00 
| F3 [reserved | 
| 4 | | 00 
| FS | 


-reserved- 


Test Mode (Do Not Program) 2 


-reserved- 


| F6 | Floppy Controller Configuration | 00 


-reserved- 


Floppy Controller Drive Select | 00 | R 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


+s] 


Les 

| F9-FB | -reserved- 

| FC |General PurposeVO_ 
[FD-FF [reserved 


E2 
E3 
E4-E5 
E6 
E7 
E8 

9-ED 
EE 
EF 
FO 
Fl 
F2 
F3 
F4 
F5 
F6 
F8 

F9-FB 
FC 

FD-FF 


BEBERERE 


7 
= 


Super-I/O I/O Ports 


| 00-01 |reserved- | I 


| 02 |FDC Command | RWI 
| 03 |reserved- | I 
| 04 |FDC Main Status | SRO 
| 04 |FDCDataRate Select | 00__—[ WO] 
| 05 |FDC Data |= | RW 
| 06 |reserved- | I 
| 07 |Diskchange Status | SC ROT 
| 07 _|FDC Configuration Control | -00_ [WO 


| 00 |ParallelPortData | RW 
| O01 [Parallel Port Status | SRO 
| 03 |EPP Address | SRW 
| 04 |EPPDataPortO | RWI 
| 05 |EPPDataPortl | RWI 
| 06 |EPPDataPort2 | RWI 
| 07 |EPPDataPort3 | RWI 
| 400h_|ECP Data/ConfigurationA | [RW 
| 401h |BCPConfigurationB | [RWI 
| 402h JBCP Extended Control | RWI 


| 0 [Transmit (Wr) / Receive (Rd) Buffer | __ [RW] 
| 1 [interrupt Enable | RWI 
| 2 |FlFOControl S| WOO 
| 2 |Interrupt Status | RO 
| 3 |UART Control | RWI 
| 4 |Handshake Control | [RWI 
| 5 |UARTStaus | RWI 
| 6 |Handshake Status | RWI 
| 7 |Scratchpad | CRW 
| 9-8 [Baud Rate Generator Divisor___— | [RW 
| AF |undefined- | CC I 


| Offset |Serial Port 2 (COM2=2F8, 4=2K8) | Default | 
| 0 [Transmit (Wr) / Receive (Rd) Buffer | __ [RW] 
[| 1 [interrupt Enable | RWI 
| 2 |FIFOControl | WO 
| 2 [Interrupt Status | CRO 
| 3 |UART Control | RWI 


| 4 |Handshake Control | [RWI 
[| 5 |UARTStaus RW 
| 6 |Handshake Status | RWI 
| 7 |Scratchpad | CRW 
| 9-8 [Baud Rate Generator Divisor_ | [RW] 
| AF |undefined- | dC 
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PCI Function 0 Registers — PCI-to-ISA Bridge 


Configuration Space PCI-to-ISA Bridge Header Registers 


1106 [RO | 
| 3-2 [DevieeID 8231 | RO 
| 8 [RevisionID Tm RO 
| 9 [Programming Interface | 00__—| RO 
| A [SubClassCode | LRO 
| B [BaseClassCode | 06 “TRO 
| C_ |reserved-(cache line size) i |__00__—i| — | 
| D_|reserved- (latency timer) | 00 | — | 
| E  |Header Type | 80__—| RO 
| F [BuiltInSelfTest(BIST) | 00__—*| RO 
| 10-27 [-reserved- (base address registers) | _00__| — | 
|28-2B |-reserved- (unassigned) | 00 — | 
2F-2C [Subsystem ID Read | 00 RO 
[30-33 [-reserved- (expan. ROM base addr) | _00__| — | 
[34-3B [-reserved- (unassigned) | 00 | — | 
| 3C_[reserved-(interruptline) | 00 | — | 
| 3D_|reserved-(interruptpin) | 00 — | 
-reserved- (min gnt) | 00 | — | 
| 3F_[reserved-(maxlat) | 00 — | 


Configuration Space PCI-to-ISA Bridge-Specific Registers 


| 40 [ISABusControl | 00 [RWI 
| 41 [ISATestMode | RWI 
| 42 [ISAClock Control | 00 [RWI 
| 43 |ROMDecode Control | 00 [RWI 
| 44 [Keyboard Controller Control | 00__—[ RW] 
| 45 [TypeFDMAControl | 00 [RWI 
| 46 [Miscellaneous Control! | 00 [RW 


| 47 [Miscellaneous Control2_— | 00 [RW] 


| 49 [reserved | I 
| 4A [IDE InterruptRouting | 04 [RWI 
| 4B [reserved9 TT 

| 4C_[DMA/ Master Mem Access Control 1| 00 _[RW] 
| 4D_[DMA/ Master Mem Access Control 2| 00 __ [RW] 
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| 51 [PnP Routing for LPT/FDCIRQ | 00 __ [RW] 
2a fie Renting for COM CONT TRQ.|_90_[EW. 
freserveds 


53‘ |-reserved- 


54 __|PCI IRQ Edge / Level Select 
P 


55 nP Routing for PCI INTA 
56 {PnP Routing for PCI INTB-C 


57 _|PnP Routing for PCI INTD R 


Z| 


58 _|-reserved- 


| 53 

| 54 

| 55_| 

| 56 

| 57 

| 58 

| 59 |reserveds 
| SA_|KBC/RTCControl 
| 5B 

| 5C_| 

5D-5E, 


BME 


59 
SA |KBC/ RTC Control x4F 
5B 


Internal RTC TestMode_ | 00 
5C_ |DMA Control 
5D-5E|-reserved- 
5 RW 


+ Bit 7-4 power-up default depends on external strapping 


R 
R 


222 


Serial IRQ Control 


Acc 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 


Ace 
| 70 [SubsystemID Write | 00 [WO 
[71-73 |4reserved@ TT 
| 74 [GPIOControll 00 RW 
| 75 |GPIOControl2 00 
| 76 [GPIOControl3 00 RW 
| 77 |GPIOControl4 TRI 
| 80 [Programmable Chip SelectMask___ | __00_ [RW] 
| 81 [ISA Positive Decoding Control! | __00_ [RW] 
| 82 [ISA Positive Decoding Control2__ | __00_—[ RW] 
| 83 [ISA Positive Decoding Control3__ | 00_—[ RW] 
| 84 [ISA Positive Decoding Control4 | 00__—[ RW] 
| 85__[Extended Function Enable | 00__—[ RW] 
[86-87 [PnP IRQ/DRQ Test (do not program) | __00_ [RW] 
| 88 [PLLTest RWI 
| 89 [PLL Control TRI 
| 8A_[PCS2/3 1/0 Port AddressMask___|__00_—[ RW] 
| 8B _[PCSControl 00 [RWI 
}90-FF}-reserved@ | | — I 
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PCI Function 1 Registers — IDE Controller 


Configuration Space IDE Header Registers 

| 1-0 [Vendor ID 1106 RO 
| 3-2 [DeviceID 0571 [RO 
[5-4 [Command (0080 RO 
| 8 [RevisionID nn [RO 
| 9 [Programming Interface | 85 [RWI 
| A [SubClassCode TORO 
| B [BaseClassCode_ TORO 
| C_|reserved- (cache line size) | 00 | — | 
| D__|Latency Timer | 00 [RWI 


| E [HeaderType |S 00 RO 
| F [BuiltInSelfTest(BIST) | 00__—[ RO 


| 13-10 [Base Address ~ Pri Data /Command_[000001F0 | RO | 
[17-14 [Base Address ~ Pri Control / Status _ | 000003F4 | RO | 
|1B-18 [Base Address ~ Sec Data / Command | 00000170 | RO | 
[1F-1C [Base Address - Sec Control / Status _| 00000374 | RO | 
|24-2F |reserved- (unassigned) | 00 — | 
[30-33 [-reserved- (expan ROM base addr) | _00__| — | 
| 34 [Capability Pointer | COL RO 
[35-3B [-reserved- (unassigned) | 00 | — | 
Interrupt Line 
| 3D |interruptPin S| 00 =F RO 
| 3E_[MinimumGrant_ | 00 RO 
| 3F [MaximumLatency | 00__—* RO 


a ETE 

[40 [IDEChipEnable [08 RW 

| 41 [IDE Configuration | 02 [RWI 
| 42 [reserved-(donot program) | 09 [RWI 
| 44 [IDE Miscellaneous Control! | 68__—[ RW] 


4D [reserved (do not programy | 00 [RW 
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Configuration Space IDE-Specific Registers (continued) 
54 |UltraDMA FIFO Control | _06 [RW] 
55-56 [reserved ——SSCSCSC~sC | 


[62-67 [reserved SSC 
[69-6F [reserved@—SSSCSC~sCSC sd 
P 70_|IDE Primary Status | 00 _[RW, 
71 _fIDE Primary Interrupt Control | 00 [RW. 


Lior. | 
| 78 [IDE Secondary Staus | 00 [RWI 
| 79 [IDE Secondary Interrupt Control __ | __00_— [RW] 
7A-TF[reserved@ || — | 
[84-87 |-reserved- || — I 
8C-BFl-reserved@ | — I 
[C3-CO[PCIPMBlock1 T0201 RO 
[C8-FF}reserved@ || — I 


eee 

0 [Primary Channel Command’ | 00 [RW 
| 1 [reserved | — I 
| 2 [Primary Channel Status | 00__—[ WCC 
| 3 [reserved || — I 
| 4-7 [Primary Channel PRD Table Addr__| 00 _ [RW] 


| 8 [Secondary ChannelCommand | _—_00_—[ RW] 
freserved? 


| 9 | reserved- Leo. TS 
| A [Secondary Channel Status | 00__—[ WC 
| B [reserved | — I 
| C-F [Secondary Channel PRD Table Addr | 00 __ [RW] 
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PCI Function 2 Registers — USB Controller Ports 0-1 


Configuration Space USB Header Registers 


1106 [RO] 
| 3-2 [DeviceID 38038 | RO 
| 8 |RevisionID nn [RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | 038 LRO 
| B [BaseClassCode | OC RO 
| C [CacheLineSize | 00 RO 
| D_[LatencyTimer | 16 [RWI 
| E [HeaderType |S RO 
| F [BIST C0 RO 
[10-1F[reserved@ || — I 
24-3B[-reserved@ | — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin TORO 
[3E-3F} reserved? || — I 


Configuration Space USB-Specific Registers 


F 40 [USB Miscellancous Conrol1 [00 [RW 
| 41 |USB Miscellaneous Control2__—|_10_—|RW| 
| 42 [USBFIFOControl S| 00 RWI 
| 43 [reserved | 

[44-45 [-reserved-(test,donot program) | [RW 
-reserved- (test) | ==——s« RO] 
[48-5F |-reserved- 00 
[260 US Sena us Release Number 110 RO) 
}S1-7F freserved-_____{_00_|—| 
[83-80 [PM Capability «| 0002 0001 | RO | 
P34 [PM Capabiliy Saas] 00 JW 
85-BFlreserved- | | — I 
[C1-CO[USB Legacy Support| 2000 [RW] 
[C2-FF[reserved@ | — I 


I/O Registers — USB Controller 


USB Command 


Tc sutorranevetiy [a0 [RW 
[i4IFfreserved TT — I 
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PCI Function 3 Registers — USB Controller Ports 2-3 


Configuration Space USB Header Registers 


1106 [RO| 
| 3-2 [DeviceID 3038 | RO 
| 8 [RevisionID nn [RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | 08 RO 
| B [BaseClassCode | OC RO 
| C [CacheLineSize | 00 RO 
| D_[LatencyTimer | 16 [RWI 
| E [HeaderType |S RO 
| F [BIST CRO 
[10-1F[-reserved@ || — I 
24-3B[-reserved@ || — I 
| 3C_[InterruptLine 00 [RW 
| 3D_[InterruptPin TORO 
[3E-3F}reserved@ || — I 


Configuration Space USB-Specific Registers 


F 40 [USB Miscellancous Conrol [00 [RW 
| 41 |USB Miscellaneous Control? _|_10_—RW| 
| 42 [USBFIFOControl | 00 RWI 
| 43 [reserveds TLR 
[44-45 [-reserved- (test only, donot program) |__| RW 
-reserved- (test) | «| RO] 
[48-5F |-reserved- [00m 
E260) USE Seal ing Release Neer [0s RO) 
61-7 Freserved—__{__00__| —| 
[83-80 [PM Capability «| 0002 0001 | RO | 
P34 [PM Capabiliy Saas] 00 JW 
85-BFlreserved- || — I 
[C1-CO[USB Legacy Support| 2000 [RW] 
[C2-FF[reserved@ TO I 


I/O Registers - USB Controller 


USB Command 


Tc sutorranevetiy ————[ —a0_[RW 
[l4-IF}reserved || — I 
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PCI Function 4 Registers - Power Management 


Configuration Space Power Management Header 
Registers 


1106__| RO | 
| 3-2 |DeviceID SCT 38068 | RO | 
5-4 [Command CSS (0000__ | RO 


0280 
| 8 |RevisionID | ROT 
| 9 |Programming Interface | ant | RO | 


00 
00 
| B [BaseClassCode —————sLSsatcnt' | ROO | 
C___|Cache Line Size 
Latency Timer 
E__|Header Type 
[10-3F [-reserved-  — —“‘(SC*iLC SCC I 


+ The default values for these registers may be changed by 
writing to offsets 61-63h (see below). 


Configuration Space Power Management Registers 


Ace 
| 40 |General ConfigurationO | 00 
| 41 |General Configuration! | 00 
| 42 [ACPI Interrupt Select | 00 
| 43 [Internal Timer Read Test_ | = — 


BBeeeeed 


Z| 


P 
| 4C_[Host Bus Power Management Control | 00__| 
| 4D [Throttle /Clock Stop Control | 00__— 
J4E-4F[reserved- TT 


GP2 / GP3 Timer Control 


freserved- SSCS iO 
reserved iO 


RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
RW 
WO 
WO 
WO 


| 00 

| 00 

| 00 

| 00 

GP2Timer TT 
| 00 

| 00 

| 00 

| 00 
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Configuration Space Hardware Monitor Registers 


[72-73 |reserved- || — I 
74 f i 
75-8F 


| 74 | Hardware Monitor Control | 00 | 
[75-8F[reserved- | 


Configuration Space SMBus Registers 


| — | 
Offset /SystemManagementBus | Default _| 
[94-Difreserved9 | — I 
| D2 [SMBus Host Configuration | 00__—[ RW] 
| D3_|SMBus Host SlaveCommand | 00__—[ RW] 
| D4_|SMBus Slave Address Shadow Port1 | 00 __ [RW] 
| DS5_|SMBus Slave Address Shadow Port2| 00 __ [RW] 
| D6_|SMBusRevisionID | nn 

[D7-FF}reserved@ | — I 
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I/O Space Power Management- Registers 


[6-7 [reserved | | — I 
| CF freserveds | | — I 


| 14 |ProcessorLVL2_ | 00 RO 
| 15 [ProcessorLVL3_ | 00 RO 
[16-1F}reserved@ | | — I 


[26-27 -reserved- | | — I 


a 
2F [SMI Command | 00 _|RW| 
BC3F preserved SSSCSC*~=“—~sSCiSCdC 


[40 [Extended 0 Trap Status | _00__ |W | 
Pat preserved SSSCSC*d Ci 
42__[Extended 10 Trap Enable | 00 RW] 
a3 reserved ——SCSCSC~sSC Sd 
[44 _JExternal SMI7GPI Input Value | input [RO 
45_|SMIJIRQ/ Resume Status | 00 RO] 
[a6-aT [reserved ——SSSSSCSC*dC i 
[4B-48 [GPI Port Input Value | input [RO 
S0FF reserved ———SSSCSC~C~sSCtiS 
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I/O Space System Management Bus Registers 


| 0 |SMBusHostStaus | 00 [WC 
| 1 [SMBus Slave Status | 00 [RWI 
| 2 |SMBusHostControl | 00 [RWI 
| 3 |SMBusHostCommand | 00 [RW 
| 4 |SMBusHost Address | 00 RW 
| 5 |SMBusHostDataQ | 00 [RWI 
| 6 |SMBusHostDatal | 00 [RWI 
| 7 |SMBusBlockData | 00 [RW 
| 8 [SMBus Slave Control | 00 [RW 
| 9 [SMBus Shadow Command |_——00_—[ RO | 
| C-D [SMBus Slave Data | (0000 | RO 
| E-F |reserveds || — I 
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I/O Space Hardware Monitor Registers 


[00-3F JValueRAM 
[00-12 | reserved@ | — | 
| 13 | AnalogDatal5-8 | 00 [RWI 
| 14 | AnalogData7-0_ | 00 RWI 
| 15 | DigitalData7-0_ | 00 RWI 
| 16 | Channel Counter | 00 | RW 
| 17_| Data Valid & Channel Indicators | _00__ [RW] 
[18-1C] -reserved9 TT | — | 
| ID | TSENS3HotHiLimit | 00 RW 
| IE | TSENS3 Hot HysteresisLoLim | 00 __ [RW] 
| IF | TSENS3 (Int) Temp Reading |_——00_—[ RW] 
| 20 | TSENS! (W13)Temp Reading [| 00 __[RW] 
| 21 | TSENS2 (13) Temp Reading | __00__— [RW] 
| 22 | VSENSI (U13) Voltage Reading | 00 __ [RW] 
| 23 | VSENS2(V13) Voltage Reading | 00 __ [RW] 
| 24 | Internal Core VCC Voltage Reading| 00 _ [RW] 
| 25__| VSENS3 (W14) Voltage Reading | 00 __ [RW] 
| 26 | VSENS4(Y14) Voltage Reading | 00 __ [RW] 
| 27 | -reserved- (-12V Voltage Reading) | 00 __| — | 
| 28 | -reserved-(5V Voltage Reading) [| 00 | — | 
| 29 | FANI(T12)CountReading | 00_—[ RW] 
| 2A | FAN2(U12)CountReading | 00_—[ RW] 
2B_| VSENS1 (CPU) Voltage High Limit] 00 __[RW| 
2C_| VSENS1 (CPU) Voltage Low Limit | __00__[RW| 
| VSENS2 (NB) Voltage High Limit | 00__| 
| VSENS2 (NB) Voltage Low Limit | 00__| 
| Internal Core VCC High Limit | _00_| 
| Internal Core VCC Low Limit__|__00_| 
| VSENS3 (5V) Voltage High Limit_| 00__| 
| VSENS3 (5V) Voltage Low Limit_| _00__| 
| VSENS4 (12V) Voltage High Limit | __00_| 
| VSENS4 (12V) Voltage Low Limit | __00__| 
| -reserved-(-12V Sense High Limit) | __00__| 
| -reserved-(-12V Sense Low Limit) | _00__| 
| -reserved-(-5V Sense High Limit) | 00__| 
| 38_| -reserved- (-5V Sense Low Limit) [| 00 | — | 
| 39 | TSENSI HotHighLimit | 00 RW 
| 3A_| TSENS1 Hot HysteresisLoLim [| 00 __ [RW] 
| 3B_| FANIFanCountLimit | 00 [RW] 
| 3C_| FAN2FanCountLimit [00 [RW] 
| 3D_| TSENS2 Hot High Limit | 00 RW) 
| 3E_| TSENS2 Hot HysteresisLoLim [| 00 __ [RW] 
| 3F_| Stepping ID Number | 00 [RWI 


DNTEEEEEEEE 
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40_|Hardware Monitor Configuration | 08 [RW] 
| 41 [Hardware Monitor Interrupt Status |_| 00 ___[RO| 
| 42 [Hardware Monitor Interrupt Status2 | 00 ___[RO| 
| 43 [Hardware Monitor Interrupt Mask 1 | 00 __ [RW] 
| 44 |Hardware Monitor Interrupt Mask2_ | 00 __ [RW] 


[45-46 |reserved- | | — | 
| 48 |reserved- || — I 
| 49 |HW Mon Temp Value Lo-Order Bits | 00 ___ [RW] 
| 4A |reserved- | | — I 
J4C-FF]reserved- | — I 
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PCI Function 5 & 6 Registers — AC97 / MC97 Codecs 


Function 5 Configuration Space AC97 Header Registers 


1106 [RO] 
| 3-2 [DeviceID | 38058 | RO 
| 8 |RevisionID | 4 RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | RO 
| B [BaseClassCode | RO 
| C [CacheLineSize | 00 RO 
| D_ [Latency Timer | 00 RW 
| E |HeaderType | 00 RO 
| F BIST | RO 
RW 
RW 
| 27-24 |Base Address 5 (reserved) 

-reserved- 00 | | 
| 33-30 [Expansion ROM (reserved) __|0000 0000] — | 
Capture Pointer | 00  |RWI 
35-38 [reserved SCS 
| 3C_[InterruptLine 00 [RW 
| 3D [InterruptPin | 08 RO 
| 3E_[MinimumGrant_ | 00 RO 
| 3F [MaximumLatency | 00 RO 


Configuration Space Audio Codec-Specific Registers 


| 40 |AC-Link Interface Status | 00 RO 
| 41 [AC-Link Interface Control | 00 [RWI 
| 42 [FunctionEnable | 00 [RW 
| 44 [MC97 Interface Control | 00 RO 
| 00 | — | 


| 48 [FMNMI[Control | 00 RWI 
freserved” 


| 49 | reserved- [00 | 
|4C-FF} reserved? | — I 
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Function 6 Configuration Space MC97 Header Registers 


1106 [RO] 
| 3-2 [DeviceID | 38068 | RO 
| 8 [RevisionID | RO 
| 9 [Programming Interface | 00 RO 
| A [SubClassCode | 80 RO 
| B [BaseClassCode | S07 RO 
| C [CacheLineSize | 00 RO 
| D [LatencyTimer | 00 RW 
| E |HeaderType | 00 RO 
| F BIST. | 0 RO 
RW 
RW 
[28-29 reserved? || — | 
| 33-30 [Expansion ROM (reserved) ___ [0000 0000] — | 
Capture Pointer | 00  |RWI 
35-3B [reserved | | 
| 3C_[InterruptLine 00 [RW 
| 3D [InterruptPin | 08 RO 
| 3E [MinimumGrant_ | 00 RO 
| 3F [MaximumLatency | 00 RO 


Configuration Space Modem Codec-Specific Registers 


| 40 |AC-Link Interface Status | 00 RO 
| 41 [AC-Link Interface Control | 00 [RWI 
| 42 [FunctionEnable | 00 [RO 
| 43 [Plugand PlayControl | IC [RO 
| 44 [MC97 Interface Control | 00 [RWI 
| 00 | — | 


| 48 [FMNMI[Control | 00 RO 
freserved” 


| 49 | reserved- | 00 | — | 
4B-4A|Game Port Base Address | (0000 RO | 
|4C-FF} reserved? | — I 
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Func 5 I/O Base 0 Regs — Audio Scatter-Gather DMA 


SGD I/O Registers (DSXn: n=1-3 
SGD DXSn Read Channel Status | 00 |wc| 


SGD DXSn Read Channel Control | 00 [RW] 
SGD DXSn Read Chan Left Volume | 00 [RW] 
SGD DXSn Read Chan Right Volume] 00 [RW] 


= 


ZEB Bs 224 Bs] ZZBZ8 a2 2288 


AA 


SGD 3D Channel Scratch | 00 | 


GD 3D Channel Table Ptr Base 0000 0000 | WR 


RW 


0000 0000 | WR 


0000 0000 


7-64 |SGD Write Channel 0 Table Ptr Base 


SGD Write Channel 0 Current Addr 


0000 0000 


P00 | 
0000 0000 | WR 
pl 
78-7B|-reserved@ || — | 
[7F-7C [SGD Write Channel 1 Current Count_10000 0000/RO | 


| Offset |AC97 Controller I/O Registers 
80-DF [reserved || 
E3-E0|AC97 Controller Command / Status {0000 0000 


[E4-EF[reserved@ TT T00 | — 
[F3-FO|SGD Status Shadow [0000 0000] RO | 
[F4-FFlreserved9 00 | — 


The above registers are accessable through function 5 only. 
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-39- 


Function 5 I/O Base 1 Registers — FM NMI Status 


| Offset |FM NMI Status Registers 
| 0 [FM NMI Status 


| 00__—|RO| 
| 1 [FMNMIData 00 RO 
| 2 |FMNMIIndex |S 00 RO 
| 3 Reserved CT | — I 


The above registers are accessable through function 5 only. 


Function 5 I/O Base 2 Registers — MIDI / Game Port 


The above registers are accessable through function 5 only. 


Func 6 I/O Base 0 Regs — Modem Scatter Gather DMA 


| 0 |SGD Modem Read Channel Status | __00__ [WC 
| 1 |SGD Modem Read Channel Control_| 00 __[RW| 
| 2  |SGD Modem Read Channel Type | __00__—[ RW, 
3 __|-reserved- | oo | 
SGD Modem Read Ch Current Addr 

| 8-B |-eserved- | 
| 10 _|SGD Modem Write Channel Status__| 00 | 
| 11 _|SGD Modem Write Channel Control |__00__| 
| 12 |SGD Modem Write Channel Type | 00 _| 
| 00 


| EERIE 


17-14 |SGD Modem Wr Ch Table Ptr Base |0000 0000)WR 
Pe SGD Modem Wr Ch Current Address eee 
-reserved- | 00 | — | 
[IF-1C|SGD Modem Write Ch Current Count 10000 0000/ RO | 


[24-2F [reserved9 || — 
[38-FF [Reserved TS | — 


The above registers are accessable through function 6 only. 
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I/O Registers — SoundBlaster Pro 


| 0 [FMLeft Channel Index /Status | [RW] 
| 1 [FMLeftChannel Data | [WO 
| 2 [FMRight Channel Index/ Status | [RW] 
| 3 [FMRightChannel Data | [WO 
Mixer Index | sd | Wo} 
| 5 [MixerData RWI 
Sound Processor Reset | [WO 
Freserved- | 
FM Index / Status (Both Channels) |__| RW 
| [Wo 
LE 


FM Data (Both Channels) 


-reserved- 


Sound Processor Command / Data 
Sound Processor Buffer Status 


-reserved- 


Snd Processor Data Available Status | sf RO] 


L641] 
| 8 | 
Lge 
| B | 
LD 


w 
: 3): lle] Ue 


| F _ |reserved- | 00 | ~ | 


| Port |SB Pro Regs (same as offsets 8 & 9) | Default | 
| 388h_|FMIndex/Status | [RWI 
| 389h |FMData_ | CWO 


The above group of registers emulates the “FM”, “Mixer”, and 
“Sound Processor” functions of the SoundBlaster Pro. 
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I/O Registers — Game Port 


freserved§ 
| 1 |GamePortStaus | RO 
| 1 |StartOne-Shot_ | WOO 
| 2F |reserved- | I 
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Port 61 - Misc Functions & Speaker Control...............+ RW 


Register Descriptions 


Legacy I/O Ports 

This group of registers includes the DMA Controllers, 
Interrupt Controllers, and Timer/Counters as well as a number 
of miscellaneous ports originally implemented using discrete 
logic on original PC/AT motherboards. All of the registers 
listed are integrated on-chip. These registers are implemented 
in a precise manner for backwards compatibility with previous 
generations of PC hardware. These registers are listed for 
information purposes only. Detailed descriptions of the 
actions and programming of these registers are included in 
numerous industry publications (duplication of _ that 
information here is beyond the scope of this document). All of 
these registers reside in I/O space. 
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7 Reserved 

6 TOCHCKE Active occ eeeeseeseeneeeeeeeeees RO 
This bit is set when the ISA bus IOCHCK# signal is 
asserted. Once set, this bit may be cleared by setting 
bit-3 of this register. Bit-3 should be cleared to 
enable recording of the next IOCHCK#. IOCHCK# 
generates NMI to the CPU if NMI is enabled. 

5 Timer/Counter 2 Output... ee RO 
This bit reflects the output of Timer/Counter 2 
without any synchronization. 


4 Refresh Detected... eee eee eee terete RO 
This bit toggles on every rising edge of the ISA bus 
REFRESH# signal. 

3. IOCHCK# Disable........0.00 eee eee RW 

0 Enable IOCHCK# assertions ................ default 


1 Force IOCHCK# inactive and clear any 
“TOCHCK# Active” condition in bit-6 


2 Reserved —ooecccccccceeesecccccccesessseeeeeeees RW, default=0 

1 = Speaker Enable ............. cece eee cece eereeeeeeees RW 
Op. Disabl@sicisiiietticdiictie dian default 
1 Enable Timer/Ctr 2 output to drive SPKR pin 

0 Timer/Counter 2 Enable ....................::ccceseeeees RW 
O® Disable iiesccsisiviccicevessasssncdieestecssdeetiass default 


1 Enable Timer/Counter 2 


Port 92h - System Control...........cccccscsesssesssesssessscssscssseeees RW 


7-6 Hard Disk Activity LED Status 
QO Off siscseesvhccnavhenconcaiadinken default 
1-3 On 
B=4: RESEFVCd)  anccsccsscssscesssesvescovnccsveaveviese always reads 0 
3. Power-On Password Bytes Inaccessable ..default=0 
Z RESErVed?) . sievecsdcstenccecsetaesiesisaetenteysace always reads 0 
1 A20 Address Line Enable 
Q A20 disabled / forced 0 (real mode) ...... default 
1 A20 address line enabled 
0 High Speed Reset 
0 Normal 
1 Briefly pulse system reset to switch from 
protected mode to real mode 
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Port 64 - Keyboard / Mouse Status ............ccsscssssesesssssssees RO 


Keyboard Controller Registers 

The keyboard controller handles the keyboard and mouse 
interfaces. Two ports are used: port 60 and port 64. Reads 
from port 64 return a status byte. Writes to port 64h are 
command codes (see command code list following the register 
descriptions). Input and output data is transferred via port 60. 


A “Control” register is also available. It is accessable by 
writing commands 20h / 60h to the command port (port 64h); 
The control byte is written by first sending 60h to the 
command port, then sending the control byte value. The 
control register may be read by sending a command of 20h to 
port 64h, waiting for “Output Buffer Full” status = 1, then 
reading the control byte value from port 60h. 


Traditional (non-integrated) keyboard controllers have an 
“Input Port” and an “Output Port” with specific pins dedicated 
to certain functions and other pins available for general 
purpose I/O. Specific commands are provided to set these pins 
high and low. All outputs are “open-collector” so to allow 
input on one of these pins, the output value for that pin would 
be set high (non-driving) and the desired input value read on 
the input port. These ports are defined as follows: 


Bit Input Port Lo Code Hi Code 


0 P10 - Keyboard Data In BO B8 

1 P11 - Mouse Data In Bl B9 

2 P12 - Turbo Pin (PS/2 mode only) B2 BA 

3. —~P13 - user-defined B3 BB 

4 P14 - user-defined B6 BE 

5 P15 - user-defined B7 BF 

6 P16 - user-defined - - 

7 ~~ P17- undefined - - 

Bit Output Port Lo Code Hi Code 

QO P20-SYSRST (1=execute reset) - - 

1 P21 - GATEA20 (1=A20 enabled) - - 

2 P22 - Mouse Data Out B4 BC 

3 P23 - Mouse Clock Out B5 BD 

4 P24 - Keyboard OBF Interrupt IRQ1) — - 

5 P25 - Mouse OBF Interrupt IRQ 12) — - 

6 P26 - Keyboard Clock Out - - 

7 P27 - Keyboard Data Out - - 

Bit Test Port Lo Code Hi Code 

0 TO - Keyboard Clock In - - 

1 T1 - Mouse Clock In - 


Note: Command code COh transfers input port data to the 
output buffer. Command code DOh copies output port values 
to the output buffer. Command code EOh transfers test input 
port data to the output buffer. 


Port 60 - Keyboard Controller Input Buffer ................. WO 


Only write to port 60h if port 64h bit-1 = 0 (1=full). 


Port 60 - Keyboard Controller Output Buffer ................ RO 


Only read from port 60h if port 64h bit-0 = 1 (O=empty). 
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7 ‘Parity Error 
0 No parity error (odd parity received)..... default 
1 Even parity occurred on last byte received 
from keyboard / mouse 
6 General Receive / Transmit Timeout 


OQ! VNOPCL OR essie i ecdesesnnteede GecdeccSetensedtnctoxtes default 
1 Error 

5 Mouse Output Buffer Full 
0 Mouse output buffer empty... default 


1 Mouse output buffer holds mouse data 
4 Keylock Status 


0 Locked 
1 Free 
3. Command / Data 
QO Last write was data write ..............::ccee default 


1 Last write was command write 

2 System Flag 
0 Power-On Default... eeeeeneeeeees default 
1 Self Test Successful 

1 Input Buffer Full 
0 Input Buffer Empty... ee default 
1 Input Buffer Full 

0 Keyboard Output Buffer Full 
0 Keyboard Output Buffer Empty............. default 
1 Keyboard Output Buffer Full 


KBC Control Register.......... R/W via Commands 20h/60h 


7 “ROS€VVEO-  issegicss cjecegvnsccnnsaiertetete always reads 0 
6 PC Compatibility 
0 Disable scan conversion 
1 Convert scan codes to PC format; convert 2- 
byte break sequences to 1-byte PC-compatible 


break COdES ...........cccccceeeeeeeeeseseeeeeeeeeeeeees default 
5 Mouse Disable 
QO Enable Mouse Interface... default 


1 Disable Mouse Interface 
4 Keyboard Disable 
0 Enable Keyboard Interface ....... i. default 
1 Disable Keyboard Interface 
3. Keyboard Lock Disable 
0 Enable Keyboard Inhibit Function......... default 
1 Disable Keyboard Inhibit Function 
2 System Flag: .....0.5..60.s-csssescsesveiesevceteesseeossis default=0 
This bit may be read back as status register bit-2 
1 Mouse Interrupt Enable 
0 Disable mouse interrupts ............ ee default 
1 Generate interrupt on IRQ12 when mouse data 
comes in output bufer 
0 Keyboard Interrupt Enable 
0 Disable Keyboard Interrupts.............0.... default 
1 Generate interrupt on IRQ1 when output buffer 
has been written. 
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Port 64 - Keyboard / Mouse Comman..............ccccccsccees WO 


This port is used to send commands to the keyboard / mouse 
controller. The command codes recognized by the VT8231 
are listed n the table below. 


Note: The VT8231 Keyboard Controller is compatible with 
the VIA VT82C42 Industry-Standard Keyboard Controller 
except that due to its integrated nature, many of the input and 
output port pins are not available externally for use as general 
purpose I/O pins (even though P13-P16 are set on power-up as 
strapping options). In other words, many of the commands 
below are provided and “work”, but otherwise perform no 
useful function (e.g., commands that set P12-P17 high or low). 
Also note that setting P10-11, P22-23, P26-27, and TO-1 high 
or low directly serves no useful purpose, since these bits are 
used to implement the keyboard and mouse ports and are 
directly controlled by keyboard controller logic. 


Table 4. Keyboard Controller Command Codes 


Code Keyboard Command Code Description 


20h Read Control Byte (next byte is Control Byte) 
21-3Fh Read SRAM Data (next byte is Data Byte) 
60h Write Control Byte (next byte is Control Byte) 
61-7Fh Write SRAM Data (next byte is Data Byte) 


9xh Write low nibble (bits 0-3) to P10-P13 

Alh Output Keyboard Controller Version # 

A4h Test if Password is installed 
(always returns F1h to indicate not installed) 

A7h Disable Mouse Interface 

A8h Enable Mouse Interface 

A9h Mouse Interface Test (puts test results in port 60h) 
(value: 0=OK, 1=clk stuck low, 2=clk stuck high, 
3=data stuck lo, 4=data stuck hi, FF=general error) 

AAh KBC self test (returns 55h if OK, FCh if not) 

ABh Keyboard Interface Test (see A9h Mouse Test) 

ADh Disable Keyboard Interface 

AEh Enable Keyboard Interface 

AFh Return Version # 


BOh Set P10 low 
Blh Set P11 low 
B2h Set P12 low 
B3h Set P13 low 
B4h Set P22 low 
B5h Set P23 low 
Boh Set P14 low 
B7h Set P15 low 
B8h Set P10 high 
B9h Set P11 high 
BAh Set P12 high 
BBh Set P13 high 
BCh Set P22 high 
BDh Set P23 high 
BEh Set P14 high 
BFh Set P15 high 
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Code Keyboard Command Code Description 
COh Read input port (read P10-17 input data to 


the output buffer) 

Clh Poll input port low (read input data on P11-13 
repeatably & put in bits 5-7 of status 

C2h Poll input port high (same except P15-17) 


C8h Unblock P22-23 (use before D1 to change 
active mode) 
C9h Reblock P22-23 (protection mechanism for D1) 


CAh Read mode (output KBC mode info to port 60 
output buffer (bit-O=0 if ISA, 1 if PS/2) 


DOh Read Output Port (copy P10-17 output port values 
to port 60) 

Dih Write Output Port (data byte following is written to 
keyboard output port as if it came from keyboard) 

D2h Write Keyboard Output Buffer & clear status bit-5 
(write following byte to keyboard) 

D3h Write Mouse Output Buffer & set status bit-5 (write 
following byte to mouse; put value in mouse input 
buffer so it appears to have come from the mouse) 

D4h Write Mouse (write following byte to mouse) 


E0h Read test inputs (TO-1 read to bits 0-1 of resp byte) 
Exh Set P23-P21 per command bits 3-1 
Fxh Pulse P23-P20 low for 6usec per command bits 3-0 


All other codes not listed are undefined. 
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DMA Controller I/O Registers 


Ports 00-0F - Master DMA Controller 


Channels 0-3 of the Master DMA Controller control System 
DMA Channels 0-3. There are 16 Master DMA Controller 
registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 000x 0000 =Ch0 Base / Current Address RW 
0000 0000 000x 0001 Ch0Base/ Current Count RW 
0000 0000 000x 0010 Ch1 Base/ Current Address RW 
0000 0000 000x 0011 Ch1Base/ Current Count RW 
0000 0000 000x 0100 = =Ch2 Base / Current Address RW 
0000 0000 000x 0101 Ch2Base/ Current Count RW 
0000 0000 000x 0110 Ch3Base/ Current Address RW 
0000 0000 000x 0111 Ch3 Base/ Current Count RW 
0000 0000 000x 1000 Status / Command RW 
0000 0000 000x 1001 Write Request wo 
0000 0000 000x 1010 Write Single Mask wo 
0000 0000 000x 1011 Write Mode wo 
0000 0000 000x 1100 Clear Byte Pointer F/F wo 
0000 0000 000x 1101 Master Clear WoO 
0000 0000 000x 1110 Clear Mask wo 
0000 0000 000x 1111 R/W All Mask Bits RW 


Ports C0-DF - Slave DMA Controller 


Channels 0-3 of the Slave DMA Controller control System 
DMA Channels 4-7. There are 16 Slave DMA Controller 


registers: 

I/O Address Bits 15-0 Register Name 

0000 0000 1100 000x = =Ch4 Base / Current Address RW 
0000 0000 1100 001x = Ch4Base/ Current Count RW 
0000 0000 1100 010x =Ch5 Base/ Current Address RW 
0000 0000 1100 011x Ch5 Base/ Current Count RW 
0000 0000 1100 100x =Ch6 Base / Current Address RW 
0000 0000 1100 101x = Ch6 Base/ Current Count RW 
0000 0000 1100 110x =Ch7 Base/ Current Address RW 
0000 0000 1100 111x = Ch7Base/ Current Count RW 
0000 0000 1101 000x Status /Command RW 
0000 0000 1101 001x Write Request wo 
0000 0000 1101 010x Write Single Mask wo 
0000 0000 1101 011x Write Mode wo 
0000 0000 1101 100x Clear Byte Pointer F/F wo 
0000 0000 1101 101x Master Clear wo 
0000 0000 1101 110x Clear Mask wo 
0000 0000 1101 111x Read/Write All Mask Bits wo 


Note that not all bits of the address are decoded. 


The Master and Slave DMA Controllers are compatible with 
the Intel 8237 DMA Controller chip. Detailed description of 
8237 DMA controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Ports 80-8F - DMA Page Registers 

There are eight DMA Page Registers, one for each DMA 
channel. These registers provide bits 16-23 of the 24-bit 
address for each DMA channel (bits 0-15 are stored in 
registers in the Master and Slave DMA Controllers). They are 
located at the following I/O Port addresses: 


I/O Address Bits 15-0 Register Name 


0000 0000 1000 0111 Channel 0 DMA Page (M-0)......... RW 
0000 0000 1000 0011 Channel 1 DMA Page (M-1)......... RW 
0000 0000 1000 0001 Channel 2 DMA Page (M-2)......... RW 
0000 0000 1000 0010 =Channel 3 DMA Page (M-3)......... RW 
0000 0000 1000 1111 Channel 4 DMA Page (S-0)........... RW 
0000 0000 1000 1011 Channel 5 DMA Page (S-1)........... RW 
0000 0000 1000 1001 Channel 6 DMA Page (S-2)........... RW 
0000 0000 1000 1010 =Channel 7 DMA Page (S-3) ......... RW 


DMA Controller Shadow Registers 

The DMA Controller shadow registers are enabled by setting 
function 0 Rx77 bit 0. If the shadow registers are enabled, 
they are read back at the indicated I/O port instead of the 
standard DMA controller registers (writes are unchanged). 


Port 0 —Channel 0 Base Address 
Port 1 —Channel 0 Byte Count.....................ssssscccssssssssssees 
Port 2 —Channel 1 Base Address 
Port 3 —Channel 1 Byte Count................csssssssosscesssssssseeees 
Port 4 —Channel 2 Base Address 
Port 5 —Channel 2 Byte Count..............ccccssssssssscessssssseceees 
Port 6 —Channel 3 Base Address 
Port 7 —Channel 3 Byte Count....................ssssscsccssssssssssees 


Port F —Channel 0-3 Read All Mask ............s.ssssssssssseeseees RO 


Port C4 —Channel 5 Base AddQres...............sssscccccsssssssseeees 
Port C6 —Channel 5 Byte Counnt..................sssscccsssssssssseees 
Port C8 —Channel 6 Base Addres6..................-cccsesscsssesees 
Port CA —Channel 6 Byte Count ...............ccssscccsssssccssesees 
Port CC —Channel 7 Base Address.... 
Port CE —Channel 7 Byte Count .................:sssccccssssssssseees 
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Interrupt Controller Registers 


Ports 20-21 - Master Interrupt Controller 

The Master Interrupt Controller controls system interrupt 
channels 0-7. Two registers control the Master Interrupt 
Controller. They are: 


I/O Address Bits 15-0 
0000 0000 001x xxx0 
0000 0000 001x xxx1 


Register Name 
Master Interrupt Control RW 
Master Interrupt Mask RW 


Note that not all bits of the address are decoded. 


The Master Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 


Ports A0-A1 - Slave Interrupt Controller 

The Slave Interrupt Controller controls system interrupt 
channels 8-15. The slave system interrupt controller also 
occupies two register locations: 


I/O Address Bits 15-0 Register Name 
0000 0000 101x xxx0 = Slave Interrupt Control RW 
0000 0000 101x xxx1_ _—_ Slave Interrupt Mask RW 


Note that not all address bits are decoded. 


The Slave Interrupt Controller is compatible with the Intel 
8259 Interrupt Controller chip. Detailed descriptions of 8259 
Interrupt Controller operation can be obtained from the Intel 
Peripheral Components Data Book and numerous other 
industry publications. 
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Interrupt Controller Shadow Registers 


The following shadow registers are enabled by setting function 
0 Rx47[4]. If the shadow registers are enabled, they are read 
back at the indicated I/O port instead of the standard interrupt 
controller registers (writes are unchanged). 


7 Reserved 


6 OCW3 bit 2 (POLL) 
5 OCW3 bit 0 (RIS) 

4 OCW3 bit 5 (SMM) 
3. OCW2 bit 7 (R) 

2 ICW4 bit 4 (SFNM) 
1 ICW4 bit 1 (AEOD 
0 ICW1 bit 3 (LTIM) 


7-5 Reserved 
4-0 1T7-T3 of Interrupt Vector Address 


Timer / Counter Registers 


Ports 40-43 - Timer / Counter Registers 
There are 4 Timer / Counter registers: 


I/O Address Bits 15-0 Register Name 


0000 0000 010x xx00 Timer / Counter 0 Count RW 
0000 0000 010x xx01 Timer / Counter 1 Count RW 
0000 0000 010x xx10 = =Timer / Counter 2 Count RW 
0000 0000 010x xx11_ = =Timer / Counter Cmd Mode WoO 


Note that not all bits of the address are decoded. 


The Timer / Counters are compatible with the Intel 8254 
Timer / Counter chip. Detailed descriptions of 8254 Timer / 
Counter operation can be obtained from the Intel Peripheral 
Components Data Book and numerous other industry 
publications. 


Timer / Counter Shadow Registers 


The following shadow registers are enabled for readback by 
setting function 0 Rx47[4]. If the shadow registers are 
enabled, they are read back at the indicated I/O port instead of 
the standard timer / counter registers (writes are unchanged). 


Port 40 — Counter 0 Base Count Value (LSB 1** MSB 2™)RO 
Port 41 - Counter 1 Base Count Value (LSB 1% MSB 2")RO 
Port 42 — Counter 2 Base Count Value (LSB 1% MSB 2")RO 
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CMOS / RTC Registers 


Port 70 - CMOS AddYQrese...............ccsssscsssssssccsssssccsssseees RW 
TT NMI Disable is sic ccscsssscascdescssiassasecscideisiessineis cesses RW 

QO Enable NMI Generation. NMI is asserted on 
encountering IOCHCK# on the ISA bus or 


SERR# on the PCI bus. 
1 Disable NMI Generation..........0......0000 default 
6-0 CMOS Address (lower 128 bytes)... cece RW 
Port 71 - CMOS Data................ccccccccssscosscosscsscscscccscccccccees RW 


7-0 CMOS Data (128 bytes) 


Note: Ports 70-71 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 70-71 will be directed to an 


external RTC. 
Port 72 - CMOS Add reg..................sssssssssssssssssssssssesceees RW 
7-0 CMOS Address (256 bytes)...........eeeeeeseeeeeeeeee RW 
Port 73 - CMOS Data..............cccccccccssssssssssssossssssssssssccccees RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 72-73 may be accessed if Rx5A bit-2 is set to 
one to select the internal RTC. If Rx5A bit-2 is set to 
zero, accesses to ports 72-73 will be directed to an 


external RTC. 
Port 74 - CMOS Add resg................cssssssssssssscssssssssscsceees RW 
7-0 CMOS Address (256 bytes)..........cceeseeeeeeeseeeeee RW 
Port 75. CMOS Data ssicssscisissccsstsccssssestesssedscssssssvsssisecsessee RW 


7-0 CMOS Data (256 bytes) 


Note: Ports 74-75 may be accessed only if Function 0 Rx5B 
bit-1 is set to one to enable the internal RTC SRAM 
and if Rx48 bit-3 (Port 74/75 Access Enable) is set to 
one to enable port 74/75 access. 


Note: Ports 70-71 are compatible with PC _ industry- 
standards and may be used to access the lower 128 
bytes of the 256-byte on-chip CMOS RAM. Ports 
72-73 may be used to access the full extended 256- 
byte space. Ports 74-75 may be used to access the 
full on-chip extended 256-byte space in cases where 
the on-chip RTC is disabled. 


Note: The system Real Time Clock (RTC) is part of the 
“CMOS” block. The RTC control registers are 
located at specific offsets in the CMOS data area (0- 
ODh and 7D-7Fh). Detailed descriptions of CMOS / 
RTC operation and programming can be obtained 
from the VIA VT82887 Data Book or numerous 
other industry publications. For reference, the 
definition of the RTC register locations and bits are 
summarized in the following table: 
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Offset Description Binary Range BCD Range 


00 Seconds 00-3Bh 00-59h 

01 Seconds Alarm 00-3Bh 00-59h 

02 Minutes 00-3Bh 00-59h 

03 Minutes Alarm 00-3Bh 00-59h 

04 Hours am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: O00-17h 00-23h 

05 Hours Alarm am 12hr: 01-1Ch 01-12h 

pm 12hr: 81-8Ch 81-92h 

24hr: O00-17h 00-23h 

06 Day of the Week Sun=1: 01-07h 01-07h 

07 ~~ Day of the Month 01-1Fh 01-31h 

08 Month 01-0Ch 01-12h 

09 Year 00-63h 00-99h 
OA Register A 

7 UIP Update In Progress 


6-4 DV2-0 Divide (010=ena osc & keep time) 
3-0 RS3-0 Rate Select for Periodic Interrupt 


0B Register B 
SET Inhibit Update Transfers 


PIE Periodic Interrupt Enable 
AIE Alarm Interrupt Enable 
UIE Update Ended Interrupt Enable 
SQWE No function (read/write bit) 
DM _ Data Mode (0O=BCD, 1=binary) 
24/12 Hours Byte Format (0=12, 1=24) 
DSE Daylight Savings Enable 


omnuNwWhkU GA ~I 


0C Register C 


7  IRQF Interrupt Request Flag 
6 PF Periodic Interrupt Flag 
5 AF ~ Alarm Interrupt Flag 
4 UF Update Ended Flag 

3-0 0 Unused (always read 0) 


0D Register D 
7 VRT 


6-0 0 


Reads | if VBAT voltage is OK 
Unused (always read 0) 


0OE-7C Software-Defined Storage Registers (111 Bytes) 


Offset Extended Functions Binary Range BCD Range 


7D Date Alarm 01-1Fh 01-31h 
7E Month Alarm 01-0Ch 01-12h 
7F Century Field 13-14h 19-20h 


80-FF Software-Defined Storage Registers (128 Bytes) 


Table 5. CMOS Register Summary 
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Super-I/O Configuration Index / Data Registers 

Super-I/O configuration registers are accessed by performing 
I/O operations to / from an index / data pair of registers in 
system I/O space at port addresses 3FOh and 3Flh. The 
configuration registers accessed using this mechanism are used 
to configure the Super-I/O registers (parallel port, serial ports, 
IR port, and floppy controller). 


Super I/O configuration is accomplished in three steps: 


1) Enter configuration mode (set Function 0 Rx85[1] = 1) 
2) Configure the chip 


a) Write index to port 3F0 
b) Read / write data from / to port 3F1 
c) Repeat a and b for all desired registers 


3) Exit configuration mode (set Function 0 Rx85[1] = 0) 


Port 3F0h — Super-I/O Configuration Index................++ RW 


7-0 Index value 
Function 0 PCI configuration space register Rx85[1] must be 
set to | to enable access to the Super-I/O configuration 
registers. 


Port 3F1h — Super-I/O Configuration Data................... RW 


7-0 Data value 
This register shares a port with the Floppy Status Port (which 
is read only). This port is accessible only when Rx85[1] is set 
to | (the floppy status port is accessed if Rx85[1] = 0). 
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Super-I/O Configuration Registers 


These registers are accessed via the port 3F0 / 3F1 index / data 
register pair using the indicated index values below 


Index E0 — Super-I/O Device ID. .............cssesssssssssssssceeeeeees RO 


7-0) Super-W/O ID ou... cece default = 3Ch 


Index E1 — Super-I/O Device Revision. ..............ssssssseseeees RO 


7-0 Super-I/O Revision Code .................000 default = 0 


Index E2 — Super-I/O Function Select ...............cccccsssesees RW 


7-5 Reserved 
4 Floppy Controller Enable 
Ons BD (ct: 10) (oe default 
1 Enable 
3. Serial Port 2 Enable 
Oi Disable iiiscsisdivescecishscvsecdeceecosssdusenehessdess default 
1 Enable 
2 Serial Port 1 Enable 
Op Disablésiisnuti nik bees default 
1 Enable 
1-0 Parallel Port Mode / Enable 
00 Unidirectional mode ................ccccecceeeees default 
01 ECP 
10 EPP 
11 Parallel Port Disabled 


Index E3 — Flo 


Controller I/O Base Address ........... RW 


7-2 WO Address 9-4.............cccccccccceecseseeseeeeeeeee default = 0 
1-0 Must be0 wees default = 0 
Index E6 — Parallel Port I/O Base Address ............ssseeee RW 
7-0 WO Address 9-2...............ccccccccceccceseseeeeeeee default = 0 


If EPP is not enabled, the parallel port can be set to 192 
locations on 4-byte boundaries from 100h to 3FCh. If EPP is 
enabled, the parallel port can be set to 96 locations on 8-byte 
boundaries from 100h to 3F8h. 


Index E7 — Serial Port 1 I/O Base Addres....................++ RW 
T-1 W/O Address 9-3 .0..........cccecceccccceeesssnseeeeeeees default = 0 

O. Mist b@0 | sick ikke default = 0 

Index E8 — Serial Port 2 I/O Base Addres...................... RW 
7-1 WO Address 9-3 .............0ccccccccceeeceeeeseeeeeeeee default = 0 

O Must be 0 ececcccccccceeesssssseeeeeeees default = 0 
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Index EE — Serial Port Configuration ................ssssssseeeee RW 


7 


6 


5-3 


Serial Port 2 High Speed Enable 
O Disable .........c cc cccccescceecceeeeesssneeeeeseeesenes default 
1 Enable 
Serial Port 1 High Speed Enable 
QO. Disable cicsscissesacccesseeascvccsvlasvssteeniveceosseedes default 
1 Enable 
Serial Port 2 Mode 
000 Standard 
001 IrDA (HIPSIR) 
010 Amplitude shift keyed IR @ 500KHz 
O11 -reserved- 
1xx -reserved- 
Serial Port 2 Half Duplex 
QO: Disable .issciieciieccissiedsccsccsdedaviactenseceiesseass default 
1 Enable 
Serial Port 2 TX Output Inversion 
QO” “Disables scissussccccses stasecves saezesreetentseceevoseess default 
1 Enable 
Serial Port 2 RX Input Inversion 
O Disable .........cecccceesseeceeeeessssseeeeeeeeseees default 
1 Enable 


Index EF — Power Down Control................cccccccccsssssssseeee RW 


7-6 
5 


Reserved 

Clock Power Down 
O Normal operation ..0....0. ee eee default 
1 Power Down 

Parallel Port Power Down 
O Normal operation ..0.... eee default 
1 Power Down 

Serial Port 2 Power Down 
O Normal operation... eee default 
1 Power Down 

Serial Port 1 Power Down 
O Normal operation ......... eee default 
1 Power Down 

FDC Power Down 
O Normal operation ..0...... eee default 
1 Power Down 

All Power Down 
0 Normal operation ..0..... eee default 
1 Power Down All 
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Index FO — Parallel Port Control ...........:s::ssssssssssereeeeseeee RW 

7  PS2 Type BiDirection! Parallel Port 
O Disable .........ccceccccccssssccccceeeeesssseeeeeeees default 
1 Enable 

6 EPP Direction by Register not by IOW 
OF Disable vciccsesssscsctet. costevictecsoessnssvdecepecses's default 
1 Enable 

5 EPP+ECP 
Oo DiS abl ies cosssscescctsees Aiavectedesssasasaseesesoesss default 
1 Enable 

4 EPP Version 
O Version 1.9 wicceccccsssssecceeeeessssseeeeeees default 


1 Version 1.7 
3-0 Reserved a.c.scssiccicssseniteneecien always reads 0 


Index F1 — Serial Port Control ..............ccsscesssesseesssesssesees RW 
7-6 Reserved 
5 IR Loop Back 


QO: (Disabl@irc ease eeinkeieau damien default 
1 Enable 

4 Serial Port 2 Power-Down State 
QO) - Normal vissississssscssssssssssvessccasssessssaesesseseess default 


1 Tristate output in power down mode 
3 Serial Port 1 Power-Down State 
QO Normal cesses ceysciiirisscielicecctetheeteessteeeeetds default 
1 Tristate output in power down mode 
2 IR Dedicated Pin (IRTX/IRRX) Select 
0 IRTX/IRRX Output from Serial Port 2......def 
1 Function 0 Rx76[5] = 0: 
IRRX output from dedicated pin D12 
IRTX output from dedicated pin E12 


1-0) Reserved oi... eeeeeeeseeeeeeees always reads 0 


Index F2 — Test Mode (Do Not Program) ...........csscsssesees RW 


Index F4 — Test Mode (Do Not Program) ...........ccssseseeees RW 
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Index F6 — Flo Controller Configuration...............+« RW Index F8 — Flo Drive Control ...........cscccsssesssessseseeeeees RW 


7-6 Reserved isccésiesenceincceisicicsenicoaas always reads 0 7-6 Floppy Drive 3 (see table below) 
5 Floppy Drive On Parallel Port 5-4 Floppy Drive 2 (see table below) 
0 Parallel Port (SPP) Mode.............ccee default 3-2 Floppy Drive 1 (see table below) 
1 FDC Mode 1-0 Floppy Drive 0 (see table below) 
This bit is used in notebook applications to allow 
attachment of an external floppy drive using the DRVENIL DRVENO 
parallel port I/O connector: 00 DRATEO DENSEL 


01 DRATEO  DRATEI 


SPP Mode Pin Type FDC Mode Pin Type 10 DRATEO DENSEL# 


ouNen um : a 11 DRATE! DRATEO 
PDO 1/0 INDEX# I 
PD1 1/0 TRKOO# I 
PD2 1/0 WRTPRT# I 
PD3 1/0 RDATA# I 
PD4 1/O DSKCHG# I 
PDS 1/O = n/a 
PD6 1/0 - n/a 
PD7 1/0 - n/a 
ACK# I DS1# O 
BUSY I MTRI# O 
PE I WDATA# O 
SLCT I WGATE# O 
AUTOFD# 1/0 DRVENO O 
ERROR# I HDSEL# O 
PINIT# 1/0 DIR# O 
SLCTIN# 1/0 STEP# O 


4 3-Mode FDD 


QO) DiS ADO sscs:ssssicdidesccessseeedessazceedsseedeeaties!s default 
1 Enable 
3 Reserved. svsiasdiaiyit.daniiedn: always reads 0 
2 Four Floppy Drive Option 
Q Internal 2-Drive Decodet ................0:006 default 


1 External 4-Drive Decoder 
1 FDC DMA Non-Burst 


QO? BUrst) eissesiedectesseysseveces ccsesdsshcvendecessossene default 
1 Non-Burst 

0 FDC Swap 
QO DiS able: ousesesccessersssgesdiessassssseasencsevesusaaies default 
1 Enable 
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Super-I/O I/O Ports 


Floppy Disk Controller Registers 

These registers are located at I/O ports which are offsets from 
“FDCBase” (index C3h of the Super-I/O configuration 
registers). FDCBase is typically set to allow these ports to be 
accessed at the standard floppy disk controller address range 


of 3F0-3F7h. 
Port FDCBase+2 — FDC Command ............sssssessesrsereseeeee RW Port FDCBase+4 — FDC Data Rate Select.............1+1+ WO 
7 Motor 3 (unused in VT8231: no MTR3# pin) 
6 Motor 2 (unused in VT8231: no MTR2# pin) Port FDCBase+5 — FDC Data.....cssssssssssssssessssseessssssesseees RW. 
5 Motor 1 
QO Motor Off 
1 Motor On 7 Disk Change 
4 Motor 0 0 Floppy not changed 
0 Motor Off 1 Floppy changed since last instruction 
1 Motor On 6-3 Undefined ooo... eecccecccceseeeeteneeee always read 1 
3. DMA and IRQ Channels 2-1 Data Rate 
0 Disabled 00 500 Kbit/sec (1.2MB 5” or 1.44 MB 3” drive) 
1 Enabled 01 300 Kbit/sec (360KB 5” drive) 
2 FDC Reset 10 250 Kbit/sec (720KB 3” drive) 
0 Execute FDC Reset 11 1 Mbit/sec 
1 FDC Enabled 0 High Density Rate 
1-0 Drive Select 0 500 Kbit/sec or 1 Mbit/sec selected 
00 Select Drive 0 1 250 Kbit/set or 300 Kbit/sec selected 


01 Select Drive 1 
1x -reserved- 


722 Undefined. scrssscctsevsedateecendivevrceuns always read 1 


Port FDCBase+4 — FDC Main Status............scsscsscsscssserees RO 1-0 Data Rate 

00 500 Kbit/sec (1.2MB 5” or 1.44 MB 3” drive) 
01 300 Kbit/sec (360KB 5” drive) 

10 250 Kbit/sec (720KB 3” drive) 


6 Data Input / Output 11 1 Mbit/sec 
0 CPU => FDC 
1 FDC =>CPU 


7 Main Request 
0 Data register not ready 
1 Data register ready 


5 Non-DMA Mode 
0 FDC in DMA mode 
1 FDC not in DMA mode 
4 FDC Busy 
0 FDC inactive 
1 FDC active 
32 RES€rVEd a cieeessdessncectsseisscsnites: always reads 0 
1 Drive 1 Active 
0 Drive inactive 
1 Drive performing a positioning change 
0 Drive 0 Active 
0 Drive inactive 
1 Drive performing a positioning change 
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Parallel Port Registers 

These registers are located at I/O ports which are offsets from 
“LPTBase” (index C6h of the Super-I/O configuration 
registers). LPTBase is typically set to allow these ports to be 
accessed at the standard parallel port address range of 378- 
37Fh. 


Port LPTBase+0 — Parallel Port Data....................0csccee RW 
7-0 Parallel Port Data 
Port LPTBase+1 — Parallel Port Status........................00+ RO 
7 BUSY# 


0 Printer busy, offline, or error 
1 Printer not busy 
6 ACK# 
0 Data transfer to printer complete 
1 Data transfer to printer in progress 
5 PE 
0 Paper available 
1 No paper available 
4 SLCT 
0 Printer offline 
1 Printer online 
3. ERROR# 
0 Printer error 
1 Printer OK 
2-0 Reserved 


Port LPTBase+2 — Parallel Port Control ..................000+ RW 
7-5 Undefined 
4 Hardware Interrupt 


Q Disable cs...cscscciscccvsseeinciencinhees default 
1 Enable 

3‘ Printer Select 
O Deselect printer 0.0... ee eeeeeeee default 


1 Select printer 

2 ~~ Printer Initialize 
O Initialize Printer... eee eeeeeeeeeees default 
1 Allow printer to operate normally 

1 Automatic Line Feed 


0 Host handles line feeds....................c000 default 
1 Printer does automatic line feeds 

0 Strobe 
O No data transfer ..........c cc ecccceeseeeeeeeeeees default 


1 Transfer data to printer 
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Port LPTBase+3 — Parallel Port EPP Address............... RW 
Port LPTBase+4 — Parallel Port EPP Data Port 0......... RW 
Port LPTBase+5 — Parallel Port EPP Data Port 1......... RW 
Port LPTBase+6 — Parallel Port EPP Data Port 2......... RW 
Port LPTBase+7 — Parallel Port EPP Data Port 3......... RW 


Port LPTBase+400h — Parallel Port ECP Data / Cfg A RW 


Port LPTBase+401h — Parallel Port ECP Config B....... RW 
Port LPTBase+401h — Parallel Port ECP Extd Ctrl...... RW 
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Serial Port 1 Registers 


These registers are located at I/O ports which are offsets from 
“COM1Base” (index C7h of the Super-I/O configuration 
registers). COM1Base is typically set to allow these ports to 
be accessed at the standard serial port | address range of 3F8- 
3FFh. 


Port COM1Base+0 — Transmit / Receive Buffer. ............ RW 
7-0 Serial Data 


7-4 Undefined 
3 ‘Interrupt on Hnadshake Input State Change 
2 = Intr on Parity, Overrun, Framing Error or Break 
1 __s‘Interrupt on Transmit Buffer Empty 
0 Interrupt on Receive Data Ready 


ase iplvandysusbaues eludes evssvesnaveistuaxs always read 0 


Port COM1Base+2 — Interrupt Status ..................ecscccsseee RO 


7-3 Undefined 
2-1 Interrupt ID (0=highest priority) 
00 Priority 3 (Handshake Input Changed State) 
01 Priority 2 (Transmit Buffer Empty) 
10 Priority 1 (Data Received) 
11 Priority 0 (Serialization Error or Break) 
0 Interrupt Pending 
0 Interrupt Pending 
1 No Interrupt Pending 


Port COM1Base+2 — FIFO Control ...............ccccccsscsssrere WO 


Port COM1Base+3 — UART Control..........sssssssseerssreseeeee RW 
7  Divisor Latch Access 
0 Select transmit / receive registers 
1 Select divisor latch 
6 ~=Break 
0 Break condition off 
1 Break condition on 
5-3 Parity 
000 None 
001 Odd 
011 Even 
101 Mark 
111 Space 
2 Stop Bits 
0 1 
1 2 
1-0 Data Bits 
00 5 


— 
o 
ona 
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Port COM1Base+4 — Handshake Control ..............:.+:2 RW. 
7-5 Undefined 
4 Loopback Check 
0 Normal operation 
1 Loopback enabled 
3 General Purpose Output 2 (unused in VT8231) 
2 General Purpose Output 1 (unused in VT8231) 
1 Request To Send 


QO Disabled 
1 Enabled 
0 Data Terminal Ready 
QO Disabled 
1 Enabled 
Port COM1Baset+5 — UART Status..........s.ssssssesrereereeee RW 


7 Undefined 
6 Transmitter Empty 
0 1 byte in transmit hold or transmit shift register 
1 O bytes transmit hold and transmit shift regs 
5 Transmit Buffer Empty 
0 1 byte in transmit hold register 
1 Transmit hold register empty 
4‘ Break Detected 
0 No break detected 
1 Break detected 
3. Framing Error Detected 
0 No error 
1 Error 
2 ‘Parity Error Detected 
0 Noerror 
1 Error 
1 Overrun Error Detected 
0 No error 
1 Error 
0 Received Data Ready 
0 No received data available 
1 Received data in receiver buffer register 


Port COM1Base+6 — Handshake Status... RW 
7 DCD Status (1=Active, 0=Inactive) 

RI Status (1=Active, 0=Inactive) 

DSR Status (1=Active, 0=Inactive) 

CTS Status (1=Active, 0=Inactive) 

DCD Changed (1=Changed Since Last Read) 

RI Changed (1=Changed Since Last Read) 

DSR Changed (1=Changed Since Last Read) 

CTS Changed (1=Changed Since Last Read) 


maw wh UN 


0 
Port COM1Base+7 — Scratchpad ...........cccccssscsssesssesssesees RW 


7 Scratchpad Data 


Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW 


15-0 Divisor Value for Basud Rate Generator 
Baud Rate = 115,200 / Divisor 
(e.g., setting this register to 1 selects 115.2 Kbaud) 


-52- Register Descriptions - Super-I/O I/O Ports 


Technologies, ic. 
‘echo foyies, Inc. VT8231 


Serial Port 2 Registers 


These registers are located at I/O ports which are offsets from 
“COM2Base” (index C8h of the Super-I/O configuration 
registers). COM2Base is typically set to allow these ports to 
be accessed at the standard serial port 2 address range of 2F8- 
2FFh. 


Port COM1Base+0 — Transmit / Receive Buffer. ............ RW 
7-0 Serial Data 


7-4 Undefined 
3 ‘Interrupt on Hnadshake Input State Change 
2 = Intr on Parity, Overrun, Framing Error or Break 
1 __s‘Interrupt on Transmit Buffer Empty 
0 Interrupt on Receive Data Ready 


ase iplvandysusbaues eludes evssvesnaveistuaxs always read 0 


Port COM1Base+2 — Interrupt Status ..................ecscccsseee RO 


7-3 Undefined 
2-1 Interrupt ID (0=highest priority) 
00 Priority 3 (Handshake Input Changed State) 
01 Priority 2 (Transmit Buffer Empty) 
10 Priority 1 (Data Received) 
11 Priority 0 (Serialization Error or Break) 
0 Interrupt Pending 
0 Interrupt Pending 
1 No Interrupt Pending 


Port COM1Base+2 — FIFO Control ...............ccccccsscsssrere WO 


Port COM1Base+3 — UART Control..........sssssssseerssreseeeee RW 
7  Divisor Latch Access 
0 Select transmit / receive registers 
1 Select divisor latch 
6 ~=Break 
0 Break condition off 
1 Break condition on 
5-3 Parity 
000 None 
001 Odd 
011 Even 
101 Mark 
111 Space 
2 Stop Bits 
0 1 
1 2 
1-0 Data Bits 
00 5 


— 
o 
ona 
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Port COM1Base+4 — Handshake Control ..............:.+:2 RW. 
7-5 Undefined 
4 Loopback Check 
0 Normal operation 
1 Loopback enabled 
3 General Purpose Output 2 (unused in VT8231) 
2 General Purpose Output 1 (unused in VT8231) 
1 Request To Send 


QO Disabled 
1 Enabled 
0 Data Terminal Ready 
QO Disabled 
1 Enabled 
Port COM1Baset+5 — UART Status..........s.ssssssesrereereeee RW 


7 Undefined 
6 Transmitter Empty 
0 1 byte in transmit hold or transmit shift register 
1 O bytes transmit hold and transmit shift regs 
5 Transmit Buffer Empty 
0 1 byte in transmit hold register 
1 Transmit hold register empty 
4‘ Break Detected 
0 No break detected 
1 Break detected 
3. Framing Error Detected 
0 No error 
1 Error 
2 ‘Parity Error Detected 
0 Noerror 
1 Error 
1 Overrun Error Detected 
0 No error 
1 Error 
0 Received Data Ready 
0 No received data available 
1 Received data in receiver buffer register 


Port COM1Base+6 — Handshake Status... RW 
7 DCD Status (1=Active, 0=Inactive) 

RI Status (1=Active, 0=Inactive) 

DSR Status (1=Active, 0=Inactive) 

CTS Status (1=Active, 0=Inactive) 

DCD Changed (1=Changed Since Last Read) 

RI Changed (1=Changed Since Last Read) 

DSR Changed (1=Changed Since Last Read) 

CTS Changed (1=Changed Since Last Read) 


maw wh UN 


0 
Port COM1Base+7 — Scratchpad ...........cccccssscsssesssesssesees RW 


7 Scratchpad Data 


Port COM1Base+9-8 — Baud Rate Generator Divisor .. RW 


15-0 Divisor Value for Basud Rate Generator 
Baud Rate = 115,200 / Divisor 
(e.g., setting this register to | selects 115.2 Kbaud) 
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Register Summary - FM 


SoundBlaster Pro Port Registers 


These registers are located at offsets from “SBPBase” (defined 
in Rx43 of Audio Function 5 PCI configuration space). 
SBPBase is typically set to allow these ports to be accessed at 
the standard SoundBlaster Pro port address of 220h or 240h. 


FM Registers 


Port SBPBase+0 — FM Left Channel Index / Status....... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+1 — FM Left Channel Data..................00 WO 
7-0 Right Channel FM Data 


Port SBPBase+2 — FM Right Channel Index / Status .... RW 
7-0 FM Right Channel Index / Status 


Port SBPBase+3 — FM Right Channel Data .................. WO 


7-0 Right Channel FM Data 


Port 388h or SBPBase+8 — FM Index / Status...............+ RW 


7-0 FM Index / Status (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets 0 and 2 as well) 


Port 389h or SBPBase+9 — FM Data ...........cccccccccsssssseees WoO 


7-0 FM Data (Both Channels) 
Writing to this port programs both the left and right channels 
(the write programms port offsets | and 3 as well) 


Mixer Registers 


Port SBPBase+4 — Mixer Index................eccccssssssssssssseeeee WO 
7-0 Mixer Index 


Port SBPBaset+5 — Mixer Data................-sssscccccsssssssssssceees RW 
7-0 Mixer Data 


Sound Processor Registers 


Port SBPBase+6 — Sound Processor Reset..............ss00++ WO 


0 1 = Sound Processor Reset 


Port SBPBase+A — Sound Processor Read Data ............. RO 


7-0 Sound Processor Read Data 


Port SBPBase+C — Sound Processor Command / Data WO 


7-0 Sound Processor Command / Write Data 


Port SBPBase+C — Sound Processor Buffer Status......... RO 


7  1=Sound Processor Command / Data Port Busy 


Port SBPBase+E — Sound Processor Data Avail Status..RO 


7 1 = Sound Processor Data Available 
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Index | Bit-7 | Bit-6 | Bit-5 | Bit-4 | Bit-3 | Bit-2 | Bit-1 | Bit-0 


01 Test 
02 Fast Counter (80 usec) 
03 Slow Counter (320 usec) 
04 | IRQ | MFC | MSC SSSC | SSFC 
08 | CSM | SEL 
20-35 | AM | VIB | EGT | KSR Multi 
40-55 KSL Total Level (TL) 
60-75 Attack Rate (AR) Decay Rate (DR) 
80-95 Sustain Level (SL) Release Rate (RR) 
A0-A8 F-Number 
BO-B8 Key Block F-Number 
BD | Int AM VIB | Ryth | Bass | Snare | Tom | Cym |HiHat 
C0-C8 Feedback FM 
E0-F5 WS 


MFC=Mask Fast Counter SSFC=Start / Stop Fast Counter 
MSC=Mask Slow Counter SSSC=Start / Stop Slow Counter 


Register Summary — Mixer 


00 Data Reset 

02 SP Volume L SP Volume R 
0A Mic Vol 
OC Finp TFIL Select 
OE Fout ST 
22 General Volume General Volume 
26 FM Volume L FM Volume R 
28 CD Volume L CD Volume R 
2E Line Volume L Line Volume R 


Finp = Input Filter 

Fout = Output Filter 

TFIL = Input Filter Type 
ST = Stereo / Mono Mode 


Select = Input Choices (0O=Microphone, 1=CD, 3=Line) 


Command Summary — Sound Processor (see next page) 
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Command Summary — Sound Processor Game Port Registers 
# Type Command These registers are fixed at the standard game port address of 
10 Play 8 bits directly 201h. 
14 Play 8 bits via DMA 
91 Play High-speed 8 bits via DMA I/O Port 20th — Game Port Status .................sscsssscsssssseee RO 
16 Play = 2-bit compressed via DMA 7 SJ oystick B Button 2 Status 
17 Play —_2-bit compressed via DMA with reference 6 J oystick B Button 1 Status 
74 Play = 4-bit compressed via DMA 5 OJ oystick A Button 2 Status 
75 Play _ 4-bit compressed via DMA with reference 4 Joystick A Button 1 Status : 
76 Play 2.6-bit compressed via DMA 3. = Joystick B One-Shot Status for Y-Potentiometer 
77 Play 2.6-bit compressed via DMA with reference 2 Joystick B One-Shot Status for X-Potentiometer 

1 Joystick A One-Shot Status for Y-Potentiometer 
96: Resurd Direct 0 Joystick A One-Shot Status for X-Potentiometer 
= Recon. “Via DM /O Port 201h — Start One-Shot scsssssssssssssssssssssssssssssssssos wo 


99 Record High-speed 8 bits via DMA 7-0 (Value Written is Ignored) 
D1 Speaker Turn on speaker connection 

D3 Speaker Turn off speaker connection 

D8 Speaker Get speaker setting 


40 Misc Set sample rate 
48 Misc Set block length 
80 Misc Set silence block 
DO Misc Stop DMA 

D4 Misc Continue DMA 
El Misc Get version 


30 MIDI Direct MIDI input 

31 MIDI MIDI input via interrupt 

32 MIDI Direct MIDI input with time stamp 

33. MIDI MIDI input via interrupt with time stamp 

34 MIDI Direct MIDI UART mode 

35 MIDI MIDI UART mode via interrupt 

36 MIDI Direct MIDI UART mode with time stamp 

37 MIDI MIDI UART mode via interrupt with time stamp 
38 MIDI Send MIDI code 
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PCI Configuration Space I/O 

PCI configuration space accesses for functions 0-6 use PCI 
configuration mechanism | (see PCI specification revision 2.2 
for more details). The ports respond only to double-word 
accesses. Byte or word accesses will be passed on unchanged. 


Port CFB-CF8 - Configuration Address .....................«« RW 


31 Configuration Space Enable 
O Disabled oo... eee eee eeeeeeeeeeeeeneeens default 
1 Convert configuration data port writes to 
configuration cycles on the PCI bus 
30-24 Reserved ou. eeeeeeeeeeees always reads 0 
23-16 PCI Bus Number 
Used to choose a specific PCI bus in the system 
15-11 Device Number 
Used to choose a specific device in the system 
10-8 Function Number 
Used to choose a specific function if the selected 
device supports multiple functions 
7-2 Register Number 
Used to select a specific DWORD in the device’s 
configuration space 
1-0 Fixed 


Port CFF-CFC - Configuration Data ..................cscccscee RW 
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There are 7 “functions” implemented in the VT8231: 


Function # Function 


0 PCI to ISA Bridge 

1 IDE Controller 

2 USB Controller Ports 0-1 

3 USB Controller Ports 2-3 

4 Power Management, SMBus & Hardware 
Monitor 

5 AC97 Audio Codec Controller 

6 MC97 Modem Codec Controller 


The following sections describe the registers and register bits 
of these functions. 
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Function 0 Registers - PCI to ISA Bridge 


All registers are located in the function 0 PCI configuration 
space of the VT8231. These registers are accessed through 
PCI configuration mechanism #1 via I/O address CF8/CFC. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID = 1106]N...............cccccccsssssseceseseseseees RO 
Offset 3-2 - Device ID = 82311 .............cccccscssssscsssssssseseseees RO 
Offset 5-4 - COMIMANGA..........cccccccccccsercserererssersserccereceeseesees RW 


15-8 Reserved 
7 Address / Data Stepping 
0 Disable 
Wl” DEAD ersssccsecidisst oecasies wccesnevesseveoeseenes default 
6-4 Reserved ounce eeceeeeeeeeneees always reads 0 


3 Special Cycle Enable ..... Normally RW7, default = 0 
2.- Bus: Masters iscceeisssccsecscscieccses- always reads 1 
1 Memory Space.................. Normally RO*, reads as 1 
0 WOSpace —.... Normally ROf, reads as 1 


+ If the test bit at offset 46 bit-4 is set, access to the above 
indicated bits is reversed: bit-3 above becomes read only 
(reading back 1) and bits 0-1 above become read / write (with 
a default of 1). 


Offset 7-6 - Status.........-.-cscscssscssscssscsssesssesssesscscsesesesesers RWC 
15 Detected Parity Error.................... write one to clear 

14 = Signalled System Error...................... always reads 0 

13. Signalled Master Abort ................. write one to clear 

12 Received Target Abort .................. write one to clear 

11 Signalled Target Abort.................. write one to clear 
10-9 DEVSEL# Timing .................... fixed at 01 (medium) 

8 Data Parity Detected... always reads 0 

7 Fast Back-to-Back........000 ee always reads 0 


6-0 Reserved:  scssecassnciatiedsdvionsie: always reads 0 


Offset 8 - Revision ID = 1it............ccccccccscccssesscesssesscccsees RO 
7-0 Revision ID 


Offset 9 - Program Interface = OON.............ccccscsssssssssseseees RO 


Offset A - Sub Class Code = O1)................ccccccccscssssesseeesees RO 


Offset B - Class Code = O06N.............ccccccscosssssssesscesssesssessees RO 


Use offset 70-73 to change the value returned. 
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ISA Bus Control 


Offset 40 - ISA Bus Control ........-sssssseeseesseseeseeeeeeeeeereeeeee RW. 

7 ISA Command Delay 
Ol Normal. ssiscsssisshersccssievietheecadassienntetsoets default 
1 Extra 

6 Extended ISA Bus Ready 
Onn BD (ct: 1 0) (<n default 
1 Enable 

5 ISA Slave Wait States 
O 4 Wait States... ccccscccccessssseeeeeeees default 


1 5 Wait States 

4 Chipset I/O Wait States 
QO! 2 Wait: States vccecsceiiity viastieausds Meets default 
1 4 Wait States 

3. VO Recovery Time 


O) | Disable iecciscssdescecsees ocsavedhe desssssvaeevesessesss default 
1 Enable 

2  Extend-ALE 
Oi. Disable iiss sisssevscvest iiss testes decease ihissetiasss default 
1 Enable 

1 ROM Wait States 
O 1 Wait State oo... ccccceesssseeeeeees default 


1 0 Wait States 
0 ROM Write 


Q) DISADIG sees 2.055 ssa sssavcecscededaseteasecsiscsnacanesents default 
1 Enable 
Offset 41 - ISA Test MOde......s.sscssssssecssssssnsessssssesesessseeees RW 
7 Bus Refresh Arbitration (do not program) default=0 
6 XRDY Test Mode (do not program)........... default=0 
5 Port 92 Fast Reset 
O * DISADIG i462 5. 555.602 cgecnsssedecatetteseesticssesaeteess default 
1 Enable 
4 A20G Emulation (do not program)............. default=0 


3. Double DMA Clock 
0 Disable (DMA Clock = % ISA Clock)... default 
1 Enable (DMA Clock = ISA Clock) 
2 SHOLD Lock During INTA (do not program) def=0 
1 Refresh Request Test Mode (do not program).def=0 
0 ISA Refresh 
QO: - Disables, s.csciesciseck tikiaestacssctiessieesneds default 
1 Enable 
This bit should be set to 1 for ISA compatibility. 
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Offset 42 - ISA Clock Control, .......s.:sssssssrsseessersseesseeseeree RW 
7 Latch 1O16# 
0 Enable (recommended setting)............... default 
1 Disable 
6 MCS16# Output 
OQ) “Disable éssséssscdoes ches sevsedeisaessvssevenss teasesetee default 
1 Enable 
5 Master Request Test Mode (do not program) 
Oe Disabl@aisiisecsecciccscbeiccacdedosagsdocesescateteneed default 
1 Enable 
4 Reserved (Do Not Program) ................... default = 0 
3 ISA Clock (BCLK) Select Enable 
0 BCLK = PCICLK/4....... ce cceeeseeneees default 


1 BCLK selected per bits 2-0 
2-0 ISA Bus Clock Select (if bit-3 = 1) 
000 BCLK = PCICLK/3.... eee default 
001 BCLK = PCICLK/2 
010 BCLK = PCICLK/4 
011 BCLK = PCICLK/6 
100 BCLK = PCICLK/5 
101 BCLK = PCICLK/10 
110 BCLK = PCICLK/12 
111 BCLK = OSC 


Note: Procedure for ISA Clock switching: 
1) Set bit 3 to 0; 2) Change value of bit 2-0; 3) Set bit 3 to 1 


Preliminary Revision 0.8 October 29, 1999 


Offset 43 - ROM Decode Control..................sesssssssssseeeeee RW 


Setting these bits enables the indicated address range to be 
included in the ROMCS# decode: 


7 FFFE0000h-FFFEFFFFA .......................... default=0 
6 FFF80000h-FFFDFFFFDh ......................0. default=0 
5 FFF00000h-FFF7FFFFh.................0.0....... default=0 
4 000E0000h-000EFFFFh................000000000. default=0 
3 = ©000D8000h-000DFFFFA .................0000000.. default=0 
2 000D0000h-000D7FFFh ................00.0: default=0 
1 000C8000h-000CFFFFh ................00.00. default=0 
0 000C0000h-000C7FFFH..................0008 default=0 
Offset 44 - Keyboard Controller Control....................++. RW 


7 KBC Timeout Test (do not program)........ default = 0 
6-4 Reserved (do not program)... default = 0 

3 Mouse Lock Enable 
OY DISAB le ses 2.s5c.vevesevsties Mcesaneseesseccsesnesseess default 

1 Enable 

2-1 Reserved (do not program)... default = 0 
0 Reserved (no function) .............ceseeeeeeeees default = 0 
Offset 45 - Type F DMA Control ..............sssssssssssrssseees RW 


7 ISA Master / DMA to PCI Line Buffer 
O). DISADI Gases 2 scsciaeetesecsvscesusneeenvetsssdcqscuetseess default 
1 Enable 
6 DMA type F Timing on Channel 7............ default=0 
5 DMA type F Timing on Channel 6............ default=0 
4 DMA type F Timing on Channel 5............ default=0 
3. DMA type F Timing on Channel 3............ default=0 
2 DMA type F Timing on Channel 2............ default=0 
1 DMA type F Timing on Channel 1............ default=0 
0 DMA type F Timing on Channel 0............ default=0 
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Offset 46 - Miscellaneous Control 1..........s::ssssssessesseeeeeeee RW 
7 PCI Master Write Wait States 
O 0 Wait States 20.0... eccssceessnteeeeneees default 
1 1 Wait State 
6 Gate INTR 
O° “DisSable iiio.cciesse.siecievisSessviets seetssseceveeaedes default 
1 Enable 
5 Flush Line Buffer for Int or DMA IOR Cycle 
(OS DD 1S: 10) (oer default 
1 Enable 
4 Config Command Reg Rx04 Access (Test Only) 
0 Normal: Bits 0-1=RO, Bit 3=RW.......... default 
1 Test Mode: Bits 0-1=RW, Bit-3=RO 
3 Reserved (do not program)... default = 0 
2 Reserved (no function).............c:ccceeseeees default = 0 
1 PCI Burst Read Interruptability 
0 Allow burst reads to be interrupted by ISA 
master Or DMA..........eeecccesesseeeeesteeeeeseeees default 
1 Don’t allow PCI burst reads to be interrupted 
0 Posted Memory Write Enable 


QO: Disable: cesses tested teeta: default 
1 Enable 
The Posted Memory Write function is automatically 
enabled when Delay Transaction (see Rx47 bit-6) is 
enabled, independent of the state of this bit. 


Preliminary Revision 0.8 October 29, 1999 


Offset 47 - Miscellaneous Control 2 .............sssscsseeeseeesees RW 
CPU Reset Source 
QO Use CPURST as CPU Reset.........00.000.. default 
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1 Use INIT as CPU Reset 
PCI Delay Transaction Enable 


OO Disable victsctsiistiensekcniees default 
1 Enable 
The "Posted Memory’ Write" function is 


automatically enabled when this bit is enabled, 
independent of the state of Rx46 bit-0. 
EISA 4D0/4D1 Port Enable 
0 Disable (ignore ports 4D0-1)...... ee. default 
1 Enable (ports 4D0-1 per EISA specification) 
Interrupt Controller Shadow Register Enable 
QO) Disable ssiicscccisesausidiseistieces cvieinssencecéets default 
1 Enable (for test purposes, enable readback of 
interrupt controller internal functions on I/O 
reads from ports 20-21, AO-A1l, A8-A9, and 


C8-C9) (Contact VIA Test Engineering 
department) 
Reserved (always program to 0).............. default = 0 


Note: Always mask this bit. This bit may read back 
as either 0 or 1 but must always be 
programmed with 0. 

Write Delay Transaction Time-Out Timer 


QO) Disabl@sizwiitc Gide Reine default 
1 Enable 

Read Delay Transaction Time-Out Timer 
OF Disable ivcccsssisiescecssatsteabecsedeqeasedsescniacsneess default 
1 Enable 


Software PCI Reset ...... write | to generate PCI reset 
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Offset 48 - Miscellaneous Control 3.............scssscccsssscerees RW 
7-4 Reserved 
3. Extra RTC Port 74/75 Enable 
OQ: WDisable iach: cited. ceieesietes woe ne default 
1 Enable 
2 Integrated USB Controller Disable 


1 Disable 

1 Integrated IDE Controller Disable 
QO? Emableiscisicseiisiskagerleiiiieiasciaaie default 
1 Disable 

0 512K PCI Memory Decode 
0 Use Rx4E[15-12] to select top of PCI memory 
1 Use contents of Rx4E[15-12] plus 512K as top 

Of PCI memory ........ eee eee eeeeeeeeeees default 


Offset 4A - IDE Interrupt Routing .................ccccccccccreree RW 


7 Wait for PGNT Before Grant to ISA Master / 
DMA 
O Disable ........cccccccsssseecceeeesssnseeeeeeeeseees default 
1 Enable 
6 _ Bus Select for Access to I/O Devices Below 100h 
0 Access ports 00-FFh via XD bus............ default 


1 Access ports 00-FFh via SD bus (applies to 
external devices only; internal devices such as 
the mouse controller are not effected) 

5-4 Reserved (do not program) .................... default = 0 
3-2 IDE Second Channel IRQ Routing 
00 IRQI4 
OU TROUS ccissccasseveaes fous ddectccvtstiesiseateas toceioets default 
10 IRQIO 
11 IRQI1 
1-0 IDE Primary Channel IRQ Routing 
OO TRO TA vecieseadsccssestesveacecsceestesiccgnseevtaaereneds default 
O01 IRQIS5 
10 IRQIO 
11 IRQI1 
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7-0 PCI Memory Hole Bottom Address 
These bits correspond to HA[23:16] ............ default=0 


7-0 PCI Memory Hole Top Address (HA[23:16]) 
These bits correspond to HA[23:16] ............ default=0 


Note: Access to the memory defined in the PCI memory 
hole will not be forwarded to PCI. This function is 
disabled if the top address is less than or equal to the 
bottom address. 


4F-4E - ISA DMA/Master Memory Access Control 3... RW 
15-12 Top of PCI Memory for ISA DMA/Master accesses 
OOOO: UM. evivscsve.sc us ccisaescgestereavicvin eves eveesatic default 


1111 16M 
Note: All ISA DMA / Masters that access addresses higher 
than the top of PCI memory will not be directed to the 
PCI bus. 


11 Forward E0000-EFFFF Accesses to PCI........ def=0 
10 Forward A0000-BFFFF Accesses to PCI ....... def=0 
9 Forward 80000-9FFFF Accesses to PCI ........ def=1 
8 Forward 00000-7FFFF Accesses to PCI ........ def=1 
7 Forward DC000-DFFFF Accesses to PCI ...... def=0 
6 Forward D8000-DBFFF Accesses to PCI ...... def=0 
5 Forward D4000-D7FFF Accesses to PCI ....... def=0 
4 Forward D0000-D3FFF Accesses to PCT ....... def=0 
3. Forward CC000-CFFFF Accesses to PCI ..... def=0 
2 Forward C8000-CBFFF Accesses to PCI ...... def=0 
1 = Forward C4000-C7FFF Accesses to PCI ....... def=0 
0 Forward C0000-C3FFF Accesses to PCI ....... def=0 
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Plug and Play Control 


Offset 50 - PNP DMA Request Control ...............cccseseee RW 


74 Reserved  siccinsscisvcdccsieciavseescnticdeecss default = 0 
3-2 PnP Routing for Parallel Port DRQ.....def = DRQ3 
1-0 PnP Routing for Floppy DRQ............... def = DRQ2 
DRQ Mapping: 00=DRQO, 01=DRQI1, 10=DRQ2, 11=DRQ3 


Offset 51 - PNP IRO Routing 1................ccscccrssrssereees RW. 


7-4 PnP Routing for Parallel Port IRQ (see PnP IRQ 
routing table) 

3-0 PnP Routing for Floppy IRQ (see PnP IRQ routing 
table) 


Offset 52 - PNP IRO Routing 2...............csccssecsrssrrsseroees RW. 


7-4 PnP Routing for Serial Port 2 IRQ (see PnP IRQ 
routing table) 

3-0 PnP Routing for Serial Port 1 IRQ (see PnP IRQ 
routing table) 


Offset 54 - PCI IRQ Edge / Level Select...............sssessees RW 


Te: ROSErVEO!  °scecissdizcccgeianseestscinesicesesess always reads 0 
The following bits all default to “level” triggered (0) 

PIRQA# Invert (edge) / Non-invert (levell)....... (1/0) 
PIRQB# Invert (edge) / Non-invert (level)....... (1/0) 
PIRQC# Invert (edge) / Non-invert (level)....... (1/0) 
PIRQD# Invert (edge) / Non-invert (level)....... (1/0) 


Note: PIRQA-D# normally connect to PCI interrupt pins 
INTA-D# (see pin definitions for more information). 


com hM W& 


Offset 55 - PNP IRO Routing 4................ccsesssssrrsseesees RW. 


7-4 PIRQA# Routing (see PnP IRQ routing table) 
3-0 Reserved oo. cceeeeeeeeereeee always reads 0 


Offset 56 - PNP IRQ Routing 5..............ccscssssresrssssseees RW 


7-4 PIRQC# Routing (see PnP IRQ routing table) 
3-0 PIRQB# Routing (see PnP IRQ routing table) 


Offset 57 - PNP IRO Routing 6.............csscsscsrrsersesseeees RW. 


7-4 PIRQD# Routing (see PnP IRQ routing table) 
3-0) (Reserved. | svccecseinsesiesnitiwnvtevsinn always reads 0 
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PnP IRQ Routing Table 
OOOO Disabled .............cccccccsessccceceeessssseeeeeeees default 
0001 IRQI 
0010 Reserved 
0011 IRQ3 
0100 IRQ4 
0101 IRQ5 
0110 IRQ6 
0111 IRQ7 
1000 Reserved 
1001 IRQ9 
1010 IRQ10 
1011 IRQ11 
1100 IRQ12 
1101 Reserved 
1110 IRQ14 
1111 IRQ15 
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Offset 5B - Internal RTC Test Mode .................00ccccssseeee RW 


Offset 59 — PCSO# Control ...........ssssssssscsseseressseesssesesesees RW. 
7-4 Reserved 
3. PCSO0O# Pin Function (Pin T5) 
0 Pin is defined as PCSO# ........ eee default 
1 Pin is defined as Internal Trap I/O 
2-0) Reserved  iccceccscceccsssecesescseseredenaseoess always reads 0 


Offset 5A — KBC / RTC Control ...............scssressscrseesrseees RW. 
Bits 7-4 of this register are latched from pins SD7-4 at power- 
up but are read/write accessible so may be changed after 
power-up to change the default strap setting: 


7 Keyboard RP16................::eee latched from SD7 
6 Keyboard RPIS .......... ee latched from SD6 
5 Keyboard RP14 ............ eee latched from SD5 
4 Keyboard RP1I3 ....... ee latched from SD4 
3 Audio Function Enable 

Sestens RO, strapped from SPKR pin V5 


0 Disable (SDD pins function as SDD) 
1 Enable (SDD pins function as Audio / Game) 
2 Internal RTC Enable 


0 Disable 
W © Ema Ble cicieecticisen Miaiecchietan euch leacaeen doce default 
1 ‘Internal PS2 Mouse Enable 
O Disable oo... cccccscecccceessssssceeeeeeeeseees default 
1 Enable 
0 Internal KBC Enable 
O: Disable = cvs. ticicisntencticniawodietiennand default 
1 Enable 


Note: External strap option values may be set by connecting 
the indicated external pin to a 4.7K ohm pullup (for 
1) or driving it low during reset with a 7407 TTL 
open collector buffer (for 0) as shown in the 


suggested circuit below: 
VCC Vcc 
7407 4.7K 


RESET# —O 


Figure 5. Strap Option Circuit 
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7-4 Reserved 


3. Map RTC Rx32 to Rx3F 
O Disable ..........cccccccccesssssececceeeesssnseeeeeeees default 
1 Enable 
2 RTC Reset Enable (do not program) 
QO? Disabl @ ise. coud sscedccteres cosgssevcsadesatedaecstresaesss default 
1 Enable 
1 RTCSRAM Access Enable 
O Disable ..........ccccccccesssssceeceeeeesssseeeeeeees default 
1 Enable 
This bit is set if the internal RTC is disabled but it is 
desired to still be able to access the internal RTC 
SRAM via ports 74-75. If the internal RTC is 
enabled, setting this bit does nothing (the internal 
RTC SRAM should be accessed at either ports 70/71 
or 72/73. 
0 RTC Test Mode Enable (do not program) .default=0 
Offset SC - DMA _Control........ssecsecssrsseseeseeseeerseesreereeeeeee RW. 
7 PCSO# & PCS1# 16-Bit I/O 
O Disable .........ccccccccesesssceeceeeeesssseeeeeeees default 
1 Enable 
6 ‘Passive Release 
Oi. . Disable isiisiiss sia.cced cia tass osceseaecgsasnserssecianis default 
1 Enable 
5 _ Internal Passive Release 
Ons BY (ct: 10) (<n default 
1 Enable 
4 Dummy PREQ 
O Disable .........cccccccccceessssscecceeeesssnseeeeeeees default 
1 Enable 
3S Reserved,  scsesiiedusecacentiien always reads 0 
2  APIC Connection 
O APIC on SD BusB............cccccceesseeeeeeee default 
1 APIC on XD Bus 
1 Reserved (Do Not Program) .................... default = 0 
0 DMA Line Buffer Disable 
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0 DMA cycles can be to/from line buffer ....... def 
1 Disable DMA Line Buffer 
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Distributed DMA / Serial IRQ Control 


Offset 61-60 - Distributed DMA Ch 0 Base / Enable...... RW Offset 6B-6A - Distributed DMA Ch 5 Base / Enable.... RW 
15-4 Channel 0 Base Address Bits 15-4.......... default = 0 15-4 Channel 5 Base Address Bits 15-4........... default = 0 
3. Channel 0 Enable 3. Channel 5 Enable 
O Disable .........cccecceeccscecceeesssssseeeeeeeeseees default Os DD (cy: 0) (<n default 
1 Enable 1 Enable 
2-0) Reserved oo. eeeeeeeeeneeee always reads 0 2-0) Reserved oo. eeeeeseereeeeees always reads 0 
Offset 63-62 - Distributed DMA Ch 1 Base / Enable...... RW Offset 6D-6C - Distributed DMA Ch 6 Base / Enable... RW 
15-4 Channel 1 Base Address Bits 15-4.......... default = 0 15-4 Channel 6 Base Address Bits 15-4........... default = 0 
3. Channel 1 Enable 3. Channel 6 Enable 
O Disable ........c cc cccceccseccceeeesssnseeeeeeeesenes default O Disable .........ccccccccccsesscecceseeesssseeeeeeees default 
1 Enable 1 Enable 
2-0) Reserved oo. eeeeeeeneeee always reads 0 2-0) Reserved oo. eeeeeeeseereeeeees always reads 0 
Offset 65-64 - Distributed DMA Ch 2 Base / Enable...... RW Offset 6F-6E - Distributed DMA Ch 7 Base / Enable.... RW 
15-4 Channel 2 Base Address Bits 15-4.......... default = 0 15-4 Channel 7 Base Address Bits 15-4........... default = 0 
3 Channel 2 Enable 3 Channel 7 Enable 
O Disable ........c cc ecceeeeseccceeeesssnseeeeeeeeseees default O Disable .........ccccccccccccesssscecceseeessnseeeeeeees default 
1 Enable 1 Enable 
2-0) Reserved oi. eceeeeeeeereee always reads 0 2-0) Reserved oon. eeeeeeeeeeeees always reads 0 
Offset 67-66 - Distributed DMA Ch 3 Base / Enable...... RW 
15-4 Channel 3 Base Address Bits 15-4.......... default = 0 
3. Channel 3 Enable 
O Disable .........cccccccscseccceeeessssseeeeeeeesenes default 
1 Enable 
2-0) Reserved oo. ceeeeeeeeeteees always reads 0 
Offset 69-68 — Serial IRQ Control .....................:ssssscceeeees RW 


15-4 Reserved) ssiviugeseigiandcanscsis always reads 0 
3 ISA IRQ Asserted Via Serial IRQ (Pin H3 or L4) 
> Disable viisssceciicedsecisenssévdssassssecdecaieousateesced default 
1 Enable 
2 ~~ Serial IRQ Mode 
O Continuous Mode... cceeeeseeeceeeees default 


1 Quiet Mode 
1-0 Serial IRQ Start-Frame Width 
OO 4 PCI Cocks 0.0... ececcccccccccesssseeeeeeeeees default 
01 6 PCI Clocks 
10 8 PCI Clocks 
11 10 PCI Clocks 
The frame size is fixed at 21 PCI clocks. 
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Miscellaneous / General Purpose I/O 


Offset 73-70 - Subsystem ID 


31-0 Subsystem ID / Vendor ID 
Contents may be read at offset 2C. 


Offset 74 — GPIO Control 1 
7  APIC Enable 

0 Disable (Pin U8 is GPIOD / MCCS#)....default 
1 Enable (Pin U8 is SCIOUT#) 

SERIRQ Pin 
0 SERIRQ input from DRQ2 (Pin H3)......default 
1 SERIRQ input from DACKS# (Pin L4) 

GPIOD Direction (Pin U8) 
OQ) TN pUts. sccedcesssessteecieee se eeteniees dees default 
1 Output (GPO11) 

GPIOC Direction (Pin V14) 
QO! UNpUt> aekisscesik cenit ieseeie ls default 
1 Output 

GPIOB Direction (Pin U12) 
QO WNpUt acest hava aice eine default 
1 Output 

GPIOA Direction (Pin T14) 
Q? AipUt 22.5. cbsidsdisesenicesfeatacebbeeetecdece? Aoeaeed default 
1 Output 

THRM Enable (Pin T11) 
Q PME#/ GPIS5 (see Func 4 Rx48[5]) 
1 THRM 

GPI0 / IOCHCK# Select 
8: © GRO ses Sects steve axeccgeescdes sees: igeSecseieersced default 
1 IOCHCK# 


6 


ee default 
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Offset 75 — GPIO Control 2 ...............0.0ccccsscsesssesesessercceee RW 
7  GPO7 Enable (Pin T7) 
0 Pin defined as SLP#.......0. eee default 


1 Pin defined as GPO7 


G@ Reserved. ccc.ccisicaidee einstein: always reads 0 
5  GPO5 Enable (Pin V12) 
QO Pin defined as PCISTP# ................0 default 
1 Pin defined as GPO5 
4 GPO4 Enable (Pin Y12) 
Q Pin defined as CPUSTP#.............. eee default 
1 Pin defined as GPO4 
3. FDC External IRQ / DRQ Via DACK2# / DRQ2 
0 Pin G5 is FDCIRQ, pin H3 is FDCDRQ...... def 
1 Pin G5 is DACK2# or other alternate function 
Pin H3 is DRQ2?2 or other alternate function 
2 GPO25 Enable (Pin G5) 
QO Rx75[3]=0: Pin G5 defined as DACK2#.... def 
1 Pin G5 defined as GPO25 
1 GPO24 Enable (Pin H3) 
QO) IRX75[3]=0? ss eceescieveteciesece alent default 
Rx68[3]=0: Pin H3 defined as DRQ2 
Rx68[3]=1: Pin H3 defined as SERIRQ 
1 Pin H3 defined as GPO24 
0 Positive Decode 


0 Subtractive Decode default 


1 Positive Decode 
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Offset 76 — GPIO Control 3................sssccsssssssssssssssssesseeees RW Offset 79-78 — PCS0# I/O Port Addres..................0.000000 RW 
7  Over-Current (OC) Input 15-0 PCSO# I/O Port Address [15-0] 
(Os DD Est] 0) (ee default 
1 Enable Offset 7B-7A — PCS1# I/O Port Address ...........ssssse00 RW. 
6  OC[3:0] From SD[3:0] By Scan 15-0 PCS1#V/O Port Address [15-0] 
Oo “Disable cess csceseeccdeeiesieBiciseteiccteus Geexegeecd es default 
1 Enable 
O Pins used for IRTX and IRRX cessssssssssse. default Sg Geer on a : Smee tae sees RONG Fe 
1 Pins used for GPO14 and GPO15 > eT OMA : fay Leds Upatdlainad ew bape ewes salen aeaeeS a ways reads 
4 MCCS# Pin Select a ae en 
0 MCCS# is an Pin US a res default i ae Con ieoldase eadendastasineocscsesebesmesowsasenens: etau. 
1 MCCS# is on Pin U8 _— ren cacaunek ; 
3  MCCS# Function as 
O Disable MCCSe tinction on 1ISIR .c: Aniyelt : eo covers atisp ety syne con eadewuweadhaanen soaanauecseeees default 
1 Enable MCCS# function on U5/U8 a av ai - 
(see bit-4 for select of U5 or U8 for MCCS#) 0 Dj bl anne default 
2 CHAS Enable (Pin V14) : Pe a cigiopetsiaisie Sip aie's ib Sbislsle en's og OSea nlales Baloo sid Sainsessiiees efau. 
QO Pin is defined as GPIOC........0....c ee default 
1 Pin is defined as CHAS 5 a ue nae 5 Pee 
1 GPO12 Enable (Pin TS) ; fas © icsecrdasnncastedetasovkodteseeveceavieubedieccnson etau. 
0 Pin is defined as XDIR....scccssccsssseseeseeeess default . ae ; 7 
1 Pinis deGned as GPO12 : siecle a ilaskebibecesedutecesensees always reads 
0 GPOWE# (GPO[23-16]) Enable (Pin T14) rier = ean 
0 Pin ‘3 defined a GPIOA et EN esc ateh a? default i a C adicsine babeatie ce tiateenoeteceueeeeeeiuecbeseason efault 
1 Pin is defined as GPOWE# (Rx74[2] also must a a aa 5 
IN anne 
Deseo SAS cscs edo nesecstteancerecncencyeteanenteosect default 
Offset 77 — GPIO Control 4 Control.........ssssssssssssesssseees RW 1 Enable 
7 DRQ/DACK¢# Pins are GPI/ GPO 1 PCI DMA Channel 1 
O. DiSabl eres societies badges, default OW Disable :ciicecsccdeseseecscagieeeie ees Becce default 
1 Enable 1 Enable 
6 Game Port XY Pins are GPI/ GPO 0 PCI DMA Channel 0 
0) Disable ioersccietecicrhesseecesiatiiceseec as default O) Disable iiscesddescsscesccsscadecacsidesscseseaceseosetes: default 
| Enable 1 Enable 
ae a always reads 0 Offset 7F-7E — 32-Bit DMA Control .susscasseusssussesseus RW 
0 Disable : atid 15-3 32-Bit DMA High Page (A31-24) Registers IOBase 
ie eel aia aa ead 2-1 Reserved seseeteaceeseetsteeeetessteeeeseeeeeee Ways reads 0 
pee 0 32-Bit DMA 
2 RTC Rx32 Write Protect a a eeu 
(F  PRGADIS cocossesancversvitacettastlee acavesbeieuns default i ae fo she estes oan baestoan caer inesenioeieyy aan 
1 Enable a 
1 RTC Rx0D Write Protect Offset 80 — Programmable Chip Select Mask ...:ssssssss000 RW 
: rot AeceShatitcstatediec ditaesbenseasctcsuseacciviee default 7-4 PCS1# I/O Port Address Mask [3-0] 
3-0 PCSO# W/O Port Address Mask [3-0 
0 GPO13 Enable (Pin US) CEhaddness MARE se 
QO Pin defined as SOEF#...... eee eeeeeeceee eee default 


1 Pin defined as GPO13 
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Offset 81 — ISA Positive Decoding Control 1 


7 On-Board I/O Port Positive Decoding 
O Disable .........c cc ccceeesceeeccceeeesssneeeeeeeesenes default 
1 Enable 
Microsoft-Sound System I/O Port 
Decoding 
0 Disable 
1 Enable 
Microsoft-Sound System I/O Decode Range 
OO O530h-0537h oo... ..ececesceeseeeseceseeeesseeeaes default 
01 0604h-060Bh 
10 OE80-0E87h 
11 OF40h-0F47h 
APIC Positive Decoding 
QO» MD1Sabl@icsemsticveedeietieie cde eeeheed default 
1 Enable 
BIOS ROM Positive Decoding 
QO! DiS ables coc swwsccesesscieccdses sussstecaseatoeseeszetes default 
1 Enable 
Reserved 
PCSO Positive Decoding 
OQ. Disable: siccssaiccdiesccissvsucdesssssisageitecvesdoseets default 
1 Enable 


Positive 


s2epdsbvaveersisiiveas Besstiv diva eee default 


5-4 


= 


always reads 0 


Offset 82 — ISA Positive Decoding Control 2 


7 FDC Positive Decoding 
0 Disable 
1 Enable 
LPT Positive Decoding 
O° Disable csiscsiecciescicssesetccsdedevisesenieestoessees? default 
1 Enable 
LPT Decode Range 
00 3BCh-3BFh, 7BCh-7BEh...............00 default 
01 378h-37Fh, 778h-77Ah 
10 278h-27Fh, 678h-67Ah 
11 -reserved- 
Game Port Positive Decoding 
Or. Disabled. .sccctevainire anata eieneheed default 
1 Enable 
MIDI Positive Decoding 
(Oe BD (cy: 10) (ee default 
1 Enable 
MIDI Decode Range 
OO 300K-303h oo... eeceessseesseeesecesseeesseeeaes default 
01 310h-313h 
10 320h-323h 
11 330h-333h 


5-4 
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Offset 83 — ISA Positive Decoding Control 3.................. 


7 COM Port B Positive Decoding 

0 Disable 

1 Enable 
COM-Port B Decode Range 
000 3F8h-3FFh (COM1) 
001 2F8h-2FFh (COM2) 
010 220h-227h 

O11 228h-22Fh 

100 238h-23Fh 

101 2E8h-2EFh (COM4) 
110 338h-33Fh 

111 3E8h-3EFh (COM3) 
COM Port A Positive Decoding 

0 Disable 

1 Enable 
COM-Port A Decode Range 
000 3F8h-3FFh (COM1) 
001 2F8h-2FFh (COM2) 
010 220h-227h 
O11 228h-22Fh 
100 238h-23Fh 
101 2E8h-2EFh 
110 338h-33Fh 
111 3E8h-3EFh (COM3) 


default 


2-0 
default 


(COM4) 


Offset 84 — ISA Positive Decoding Control 4.................. 
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7-4 Reserved 
3. FDC Decoding Range 
0 Primary 

1 Secondary 
Sound Blaster Positive Decoding 
0 Disable 
1 Enable 
1-0 Sound Blaster Decode Range 
00 220h-22Fh, 230h-233h 
O01 240h-24Fh, 250h-253h 
10 260h-26Fh, 270h-273h 
11 280h-28Fh, 290h-293h 


2 
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Offset 85 — Extended Function Enable.........................:2+ RW Offset 86 — PNP IROQ/DRQ Test 1 (Do Not Program) ... RW 
TS “ROSEPVEO! — ccivsnievcsiseseressacieencdecvenesseeas always reads 0 
4 Function 3 USB Ports 2-3 Offset 87 — PNP IRQ/DROQ Test 2 (Do Not Program) ... RW 
Oe. SEA bles atest esis Si eaves wottele eee default 
1 Disable 
3 Function 6 Modem / Audio 


1 Disable 

2 Function 5 Audio 
QO: Erablesssiisisssccecdisi ik oedeceitassledagsccedveaaaee default 
1 Disable 

1 Super-I/O Configuration 
OF Disable )ccicssessieives ccidceducvessesxinadeitecdasisae: default 
1 Enable 

0 Super-I/O 
O Disable ........ cc cecceesceeeccceessssssteeeeeeesseees default 
1 Enable 
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Offset $8 —PLL. TeStl......cccccsccccsssscsssssoscossssossssessossossssosseonss RW 


7  PCSO# Access Status 

6 RTC Rx32/Rx7F Write Protect 
Os DS ables cccsssis ieiies ocsdieiccsesdviendakecieatver default 
1 Enable 

5 MCIRQ Test (Do Not Program) 
QO? Disable <.csissssiscs céssvosssenccsvessvesnsanieesvaveseses default 
1 Enable 

4 PLL PU (Do Not Program) 
Oe DiS abl@ a siciissudb ats cchde Bietans Gh ieiee eecaeie deed default 
1 Enable 

3. PLL Test Mode (Do Not Program) 
QO? DiSable iiisssccciccscescstndeiceccavesesezetsiccenassesced default 
1 Enable 

2-0 PLL Test Mode Select 


Offset 89 — PLL Control ..............csssssesssesssesssesssesseesseenes RW 
TA ROSErVEO! ocdissicessisesecerincdessviseveresesess always reads 0 


3-2. PLL PCLK Input Delay Select 
1-0 PLL CLK66 Feedback Delay Select 
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Offset 8A — PCS2/3 I/O Port Address Mask............000+++ RW 


7-4 PCS3# I/O Port Address Mask 3-0 
3-0 PCS2# I/O Port Address Mask 3-0 


Offset 8B — PCS Control ...............0scccccscscsssssssssesssssscsceoees RW 


7  PCS3# For Internal I/O 
O Disable .........cccecccccessssececceeeeesssseeeeeeees default 
1 Enable 

6  PCS82# For Internal I/O 
On Disablétii sini deiidedcnawtioandan default 
1 Enable 

5  PCS1# For Internal I/O 
O Disable.........cceeccccssssscccccessssssseeeeeeeess default 
1 Enable 

4  PCS0# For Internal I/O 
Oi Disabl@icdesssistesceeeesseseviectes sdsvseddeviedeaceasys default 
1 Enable 

3. PCS3# 
OQ). -Disabl@siiissticicbiteke hes default 
1 Enable 

2 PCS2# 
OP Disable iseccsisissesdectacisaadensdeedssagssenseteeonssss default 
1 Enable 

1 PCS1# 
QO: Disable isé.cssstiscscese Ss yisevantiesioisseienegesseoes default 
1 Enable 

0 PCSO# 
QO: Disable sce cssesecs scesscessssavectesesssassnagenteessenss default 
1 Enable 


Offset 8D-8C — PCS2# I/O Port Address ................sss0++ RW 
15-0 PCS2# I/O Port Address 


Offset 8F-8E — PCS3# I/O Port Addresg..............sssscccsees RW 
15-0 PCS3# I/O Port Address 
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Offset 9 - Programming Interface .................000ssesesesseeeeee RW 


Function 1 Registers - Enhanced IDE Controller 

This Enhanced IDE controller interface is fully compatible 
with the SFF 80381 v.1.0 specification. There are two sets of 
software accessible registers -- PCI configuration registers and 
Bus Master IDE I/O registers. The PCI configuration registers 
are located in the function 1 PCI configuration space of the 
VT8231. The Bus Master IDE I/O registers are defined in the 
SFF8038i v1.0 specification. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID (1106h=VIA) ...........cssseresrsereserees RO 


Offset 3-2 - Device ID (0571h=IDE Controller).............. RO 


Offset 5-4 - COMIMANGA...........cccccccccsccercsersserssescserssersseceeesees RW 


15-10 Reserved oo... eee eeeees always reads 0 
9 Fast Back to Back Cycles ....... default = 0 (disabled) 


8 SERR# Enable..................0... default = 0 (disabled) 
7 Address Stepping ..............0.00. fixed at 1 (enabled) 
A value of 1 provides additional address decode time 
to IDE devices. 
6 Parity Error Response............ default = 0 (disabled) 
5 VGA Palette Snoop .................... fixed at 0 (disabled) 
4 Memory Write & Invalidate .....fixed at 0 (disabled) 
3. Special Cycles .............:eeeeeeeeees fixed at 0 (disabled) 
2 Bus Master ...............c eee default = 0 (disabled) 


S/G operation can be issued only when the “Bus 
Master” bit is enabled. 
1 Memory Space.........0. fixed at 0 (disabled) 
O WOSpace ou... cece default = 0 (disabled) 
When the “I/O Space” bit is disabled, the device will 
not respond to any I/O addresses for both compatible 
and native mode. 


Offset 7-6 - Status............ssssrsssesssrssrsssersscssssscssssssscssessssesree RO 
15 Detected Parity Error... fixed at 0 

14 Signalled System Error...............0eeeee fixed at 0 

13. Received Master Abott............0..0 ee fixed at 0 

12. Received Target Abort ............ eee fixed at 0 

11 Signalled Target Abort..........0. ee fixed at 0 
10-9 DEVSEL# Timing .................. default = 01 (medium) 

8 Data Parity Detected........0....0..e eee fixed at 0 

7 Fast Back to Back ............ceeceeeeeeeneeeeeeeeees fixed at | 


6-0 Reserved 


Offset 8 - Revision ID (06) .............ccccccccsssssssccsecssssesssscceeees RO 


0-7 Revision Code for IDE Controller Logic Block 
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7 Master IDE Capability........... fixed at 1 (Supported) 
6-4 Reserved oo. eeeeeeeeeeeees always reads 0 
3. Programmable Indicator - Secondary ...... fixed at | 
Supports both modes (may be set to either mode by 
writing bit-2) 
Z -Rese¥ved.  scsusudsnisdiewssdas always reads 0 
1 Programmable Indicator - Primary.......... fixed at 1 
Supports both modes (may be set to either mode by 
writing bit-0) 


O RESERVE  iccisccesscasccessassenesenscersseesees always reads 0 


Compatibility Mode (fixed IRQs and I/O addresses): 


Command Block Control Block 
Channel Registers Registers IRO 
Pri 1F0O-1F7 3F6 14 
Sec 170-177 376 15 


Native PCI Mode (registers are programmable in I/O space) 


Command Block Control Block 
Channel Registers Registers 
Pri BA @offset 10h BA @offset 14h 
Sec BA @offset 18h BA @offset 1Ch 


Command register blocks are 8 bytes of I/O space 
Control registers are 4 bytes of I/O space (only byte 2 is used) 


Offset A - Sub Class Code (01h=IDE Controller)........... RO 


Offset F - BIST (OOh)...............sscssssssrcsssssssscssscssssssessoeseees RO 
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Offset 13-10 - Pri Data / Command Base Addres........... RW Offset 34 - Capability Pointer (COh) ...............csssccccsssseees RO 
Specifies an 8 byte I/O address space. 


Offset 3C - Interrupt Line (OEh) ...................cccccccscssssssees RO 


31-16 Reserved oe eeeeeeeeeeeeee always read 0) 
15-3 Port AdOreS...............:ccccccccessseeeeeeeees default=01F0Oh Offset 3D - Interrupt Pin (OOh)...................sssscccccssssssssseees RO 
2-0 Fixed at 001b adis's saints Venidos Sind esis aden siewis eas oguyieedaeenvinesaiediens fixed 7-0 Interrupt Routing Mode 
00h L de int t routing... default 
Offset 17-14 - Pri Control / Status Base Address... RW Ait Ne tige ede inteoraet aia ae 
Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 3F6h for the default base address of 3F4h). Offset 3E - Min Grit (OOh) .............cccccccscccosscsrscsrscsccccrcceeees RO 
atte RESEND, -Geliqhinieeentaeenanes always read 0 Offset 3F - Max Latency (OOh).ssssssssssssssssussssssssssssssesses RO 
15-2 Port AdOress...............cccccccccesseseeeeeeeees default=03F4h 
1-0 Fixed at 01D oo... eeeseseeereseteeeeeeeees fixed 
Offset 1B-18 - Sec Data / Command Base Address ........ RW 
Specifies an 8 byte I/O address space. 
31-16 Reserved oi... eeeeseeeeeeeeee always read 0 
15-3. Port AddYreSS ...................cccccceeeeeeeeeeeee default=0170h 
2-0 Fixed at O001D o.oo cecccceseceeenseeeeeees fixed 
Offset 1F-1C - Sec Control / Status Base Address.......... RW 


Specifies a 4 byte I/O address space of which only the third 
byte is active (i.e., 376h for the default base address of 374h). 


31-16 Reserved: nsssciseiiccseseseccsaiecnetsestensssioses always read 0 
15-2 Port AdYFeSS ...............ccccceecceeeeeeeeees default=0374h 
1-0 Fixed at ODD ss:..0:: scssecicseseesseecsecisscisvissscctesseescees fixed 


Offset 23-20 - Bus Master Control Regs Base Address..RW 
Specifies a 16 byte I/O address space compliant with the SFF- 
8038: rev 1.0 specification. 


31-16 Reserved oc. eeeeseeeeeeee always read 0 
15-4 Port AdFeSS ...............cccceeesceceeeeeeees default=CCOh 
3-0 Fixed at OOOUD 00.00... ccecccceseeeeeenteeeeseees fixed 
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IDE-Controller-Specific Confiiguration Registers 


7-4 Reserved ssisisgeseigewieeecteneuise: always reads 0 
3-2 Reserved (Do Not Program)........... R/W, default = 0 
1. Primary Channel Enable........ default = 0 (disabled) 
0 Secondary Channel Enable .... default = 0 (disabled) 


Offset 41 - IDE Configuration. ..................sccccssssccssssseseees RW 
7 Primary IDE Read Prefetch Buffer 
Oo Disable ..csscissdaccedssevstececbevsvssvsenivcseasesetes default 
1 Enable 
6 Primary IDE Post Write Buffer 
>. Disable wisest nice Biecde. Gielei aele edad default 
1 Enable 
5 Secondary IDE Read Prefetch Buffer 
QO: D8 abl © sisissdesaied ges chanzecvedeavasatezavencearaviecter default 
1 Enable 
4 Secondary IDE Post Write Buffer 
O° Disable v2isiiscieschesiessstccsadasvectesheseoassens? default 
1 Enable 
3 Reserved) i. cssicssisscicnncceeentunes always reads 0 
2 Reserved (Do Not Change)......................- default=1 
1 Reserved (Do Not Change)..................... default=1 
QO. Reserved) cccvcseisiiennwedsdnsogeadss always reads 0 
Offset 42 - Reserved (Do Not Program) ..............sssscsee RW 
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Offset 43 - FIFO Configuration..................00sscccccccssessees RW 


724 Reserved. a.ssacgoseiendeseices always reads 0 
3-2 Threshold for Primary Channel 


00 
01 
10 
11 


=] |- 


0 

1/4 

WD ee htetabieiestee este Shien a eaeaneass default 
3/4 


Wide sibecobeentivecseidbshe tens Miecieiedcoenniaeseacss default 
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Offset 44 - Miscellaneous Control 1........csssecssecsseeesseeeseee RW. 
DT SRESEV VOM. sscisss ececsccssedsanistenedeontgeertes always reads 0 
6 Master Read Cycle IRDY# Wait States 

0 0 wait states 
I TD Watt:state a cscs ciseccdeccassisevess tiesto default 
5 Master Write Cycle IRDY# Wait States 
0 0 wait states 
I. A Watts State ic. scicestvessevectanvesszscyestadedsevats default 
4 - Reserved? icsccdliiineivsiniades always reads 0 
3.‘ Bus Master IDE Status Register Read Retry 
Retry bus master IDE status register read when 
master write operation for DMA read is not complete 
0 Disabled 
I Enabled) iiss tindaccntiakani cine default 
2-1) Reserved: ag cseissiesicervevso ented: always reads 0 
0 UltraDMA Host Must Wait for First Strobe 
Before Termination 


QQ Ema bled: cis. sccecenis sciick sas sceettiie ine satenedecesene default 
1 Disabled 
Offset 45 - Miscellaneous Control 2..............scccssesreees RW. 
TF ROSONVEO -jacies:sssceeioeccstintiedsantees always reads 0 
6 ~=Interrupt Steering Swap 
0 Don’t swap channel interrupts................ default 


1 Swap interrupts between the two channels 
S=4. Reserved scicesciescceccestticseseeeccsaat always reads 0 
3. Memory Read Multiple Command 


O® Disables siicsicssdedsctscidessves costa venaseahocean sven default 
1 Enable 

2 Memory Read and Invalidate Command 
O Disable .........ceccceecsceeceeeeeesssseeeeeeeesees default 
1 Enable 


1 Secondary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 1-0 of 
RXA3 ) fecha iy. Beets ee eh default 
0 Primary Channel Threshold Enable 
0 Disable (data transfer starts immediately if 
FIFO is not empty) 
1 Enable (data transfer will not start until the 
FIFO is filled to the threshold set in bits 3-2 of 
RxA3) a shecisetass eeaecdtaneevectdanecesbaacdiednsdeeas default 
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Offset 46 - Miscellaneous Control 3 .............sssssceseseseeesees RW 


Primary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for read DMA when interrupt 
asserts primary channel. ............... default=1 (enabled) 
Secondary Channel Read DMA FIFO Flush 
1 = Enable FIFO flush for Read DMA when interrupt 
asserts secondary channel............ Default=1 (enabled) 
Primary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the primary channel. ......0......0.. Default=0 (disabled) 
Secondary Channel End-of-Sector FIFO Flush 
1 = Enable FIFO flush at the end of each sector for 
the secondary channel................. Default=0 (disabled) 
Reserved) —sicescdescciseevetdeceutivitecsscee always reads 0 
Max DRDY Pulse Width 
Maximum DRDY# pulse width after the cycle count. 
Command will deassert in spite of DRDY# status to 
avoid system ready hang. 

OO No limitation... ee eeeeeeneeeeneeeeees default 

O01 64 PCI clocks 

10 128 PCI clocks 

11 192 PCI clocks 
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Offset 4B-48 - Drive Timing Control...............cccccccccssseeees RW 


The following fields define the Active Pulse Width and 
Recovery Time for the IDE DIOR# and DIOW# signals: 


31-28 
27-24 
23-20 
19-16 
15-12 
11-8 
7-4 
3-0 


Primary Drive 0 Active Pulse Width...... def=1010b 


Primary Drive 0 Recovery Time............. def=1000b 
Primary Drive 1 Active Pulse Width...... def=1010b 
Primary Drive 1 Recovery Time............. def=1000b 


Secondary Drive 0 Active Pulse Width .. def=1010b 
Secondary Drive 0 Recovery Time ......... def=1000b 
Secondary Drive 1 Active Pulse Width .. def=1010b 
Secondary Drive 1 Recovery Time ......... def=1000b 


The actual value for each field is the encoded value in the field 
plus one and indicates the number of PCI clocks. 


7-6 Primary Drive 0 Address Setup Time 
5-4 Primary Drive 1 Address Setup Time 
3-2 Secondary Drive 0 Address Setup Time 
1-0 Secondary Drive 1 Address Setup Time 
For each field above: 
00 IT 
Ol 2T 
10 3T 
119 Dee "d Cire Der eee eer i ea eee cep een Pee default 
Offset 4E - Secondary Non-1F0 Port Access Timing...... RW 
7-4 DIOR#/DIOW# Active Pulse Width........ def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 
The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 
Offset 4F - Primary Non-1F0 Port Access Timing. ........ RW 
7-4 DIOR#/DIOW# Active Pulse Width........ def=1111b 
3-0 DIOR#/DIOW# Recovery Time.............. def=1111b 


The actual value for each field is the encoded value in 
the field plus one and indicates the number of PCI 
clocks. 
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31 


30 


29 


28-27 
26-24 


2-0 


Pri Drive 0 UltraDMA-Mode Enable Method 
0 Enable by using “Set Feature” command..... def 
1 Enable by setting bit-30 of this register 
Pri Drive 0 UltraDMA-Mode Enable 
OQ Disable ssccecivseeterirsasisaccesiscctesstasstes default 
1 Enable UltraDMA-Mode Operation 
Pri Drive 0 Transfer Mode 
QO DMA or PIO Mode ....... ee eeeeeeneeeeneee default 
1 UltraDMA Mode 
RESErVed. © sssscepicacteessestenapneciicenis: always reads 0 
Pri Drive 0 Cycle Time (T = 30nsec @33MHz) 
000 2T 
001 3T 
010 4T 
O11 ST 
100 6T 
101 7T 
110 8T 


TVD, OE  cavehiveees sesedes ep daedsctaccegeeeeiebeteaae heeds default 


Pri Drive 1 UltraDMA-Mode Enable Method 
Pri Drive 1 UltraDMA-Mode Enable 
Pri Drive 1 Transfer Mode 


Reserved) wits: iiiiicventncnesines: always reads 0 
Pri Clock Source 
OL SS MZ. 3 ci: ccecdnas tiie cas triieeestcs default 
1 66 MHz 


Pri Drive 1 Cycle Time 


Sec Drive 0 UltraDMA-Mode Enable Method 

Sec Drive 0 UltraDMA-Mode Enable 

Sec Drive 0 Transfer Mode 

ROSCrVEd:  eshesseisasieesdhepestesssb cristae ities always reads 0 
Sec Drive 0 Cycle Time 


Sec Drive 1 UltraDMA-Mode Enable Method 
Sec Drive 1 UltraDMA-Mode Enable 
Sec Drive 1 Transfer Mode 


ROSCPVEO. © sssviccedsesssscassescetens cvsdeasecoere always reads 0 
Sec Clock Source 
OF 33 MI Zisecseseassccicccsisiasdeetesteasdeoasstiases sis default 
1 66 MHz 


Sec Drive 1 Cycle Time 


Each byte defines UltraDMA operation for the indicated drive. 
The bit definitions are the same within each byte. 


273 
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Offset 54 — UltraDMA FIFO Control...............cccccccsssereee RW 


7-5 Reserved 


4 


nic tba ee edvepabessbavenebetseuesaytes always reads 0 
One Frame For Each PCI Request For IDE PCI 
Master Cycles 

Q Disabled. icc ecards ctarnadaain default 

1 Enabled 
Grant ISA While Sharing Bus with SA & IDE in 
IDLE State 

QO? CEMA DI Gis ceecvecescisessnsedaveriasees ceri dadeasotueys default 

1 Disable 
Change Drive to Clear All FIFO & Internal States 

0 Disabled 

L Ema bled as fieseiiecevceidiciecceveevesectersiee eects default 
Add Dummy FIFO Push After End of Transfer 

0 Enabled 

V Disabled iesccssccsstccevesssscceiaseseevshecteicavces default 
This bit is normally set to 0 for effective handling of 
transfer lengths that are not doubleword multiples 
Complete DMA Cycle with Transfer Size Less 
Than FIFO Size 

QO: Enabled: is.ces sceeisgecisi asceessienisstncpeseerae default 

1 Disabled 
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Offset 61-60 - Primary Sector Size.................00sssssssesseeeeee RW 


T5-12 RESErved) — cccessciessscssenvssesseescnesdanseseese always reads 0 
11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 


Offset 69-68 - Secondary Sector Size ..................ssssssseeeee RW 


15-12 Reserved  v.cescciceseencseueteeeenen always reads 0 
11-0 Number of Bytes Per Sector ...def=200h (512 bytes) 
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Offset 70 — Primary IDE Status .............cccccccccssssesssceeseeees RW Offset 78 — Secondary IDE Status .................scccccsssessssoeee RW 


7 Interrupt Status 7 Interrupt Status 

6 ~=Prefetch Buffer Status 6 ~=Prefetch Buffer Status 

5 Post Write Buffer Status 5 Post Write Buffer Status 

4 DMA Read Prefetch Status 4 DMA Read Prefetch Status 
3 DMA Write Prefetch Status 3 DMA Write Prefetch Status 
2  S/G Operation Complete 2  S/G Operation Complete 


1-0 Reserved on. eeeeeeeeeeees always reads 0 1-0) Reserved on. eeeeseeeneeeees always reads 0 


Tol. Reserved: -sscsdsseiguissiie sete always reads 0 7-1. Reserved, sisssceuscenoee ein always reads 0 
0 Flush FIFO Before Generating IDE Interrupt 0 Flush FIFO Before Generating IDE Interrupt 
O!.  DDASADI Es secs ache ex easersssaceees spcatviceettinss default O.” Disable ian. cutscvce cc cavaccascevasecveasdesiscastoaevarcee default 
1 Enable 1 Enable 
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IDE I/O Registers 


These registers are compliant with the SFF 80381 v1.0 
standard. Refer to the SFF 80381 v1.0 specification for further 


details. 
Offset C3-CO — PCI PM Block 1 cassssssssssssssssssssssssssssssssesees Ro VQ Offset 0 - Primary Channel Command 
31-0 PCI PM Block 1 dcibalnoeiensieadedteeising senine always reads 0201h VO Offset 2 = Primar Channel Status 
VU Oltset 2 - Frimary Channel status 
Offset C7-C4 — PCI PM Block 2 ..................csssssccssssscesees RO 1/O Offset 4-7 - Primary Channel PRD Table Address 
SU=2 RES@rved) -cgsccgsseccieshetandecsteuser testis always reads 0 
1-0 Power State 
OO OM pert teeta des cerceedscccssedeseseeouscsesesatuseeess default 
Ol Off I/O Offset 8 - Secondary Channel Command 


1x -reserved- 
V/O Offset A - Secondary Channel Status 


I/O Offset C-F - Secondary Channel PRD Table Address 
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Function 2 Registers - USB Controller Ports 0-1 Offset 8 - Revision ID (nih) .............sscsseccsesrsessseseeesoees RO 
This Universal Serial Bus host controller interface is fully 7-0 Silicon Revision Code (0 indicates first silicon) 


compatible with UHCI specification v1.1. There are two sets 06h Corresponds to Chip Revision D 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 2 PCI configuration space of the 
VT8231. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 0-1 (see function 3 for ports 2-3). 


Offset 9 - Programming Interface (OON) .................ccceee RO 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ...............cesccccsrcsssscssssessssessssesseseees RO 
0-7 Vendor ID... (1106h = VIA Technologies) 
Offset 3-2 - Device ID.............sssssssrsssessersssessssesssssssessssesee RO 
0-7 DeviceID (3038h = VT8231 USB Controller) 
Offset 5-4 - COMMANGA................ccesccscsrescsscssssessssssssessesees RW ee 4 ; eG 
15-8 Reserved 1 ds 0 - OSENVED)!  csaceicicdeigetesvinsssenseesseeisiaztcs always reads 
- ann ie seen 0 Gable 5 15-5 USB I/O Register Base Address. Port Address for 
BES on anos the base of the 32-byte USB I/O Register block, 
6 Reserved (parity error response) .................. fixed at 0 conesponilineta ADS 
5 Reserved (VGA palette snoop) .............08 fixed at 0 4-0 0000 g , 
4 Memory Write and Invalidate . default=0 (disabled) i 
3 __ Reserved (special cycle monitoring)............ fixed at 0 Offset 3C - Interrupt Line (OOh).............ssssscssssssessseees RW 
2 Bus Master 0.0.00... default=0 (disabled) T-4 Reserved oon...eeeecccecssscesesseeeeesteeees always reads 0 
1 Memory Space... default=0 (disabled) 3-0 USB Interrupt Routing .........0.0.0000.. default = 16h 
OVO Space veer default=0 (disabled) OOOO Disabled ccccszscanaccesocssssessaicctareesecrsiseds dione default 
Offset 7-6 = Status ssssssccsssssssscssssssssssesssssssssessssssssseessus RWC nen a ; 
15 Reserved (detected parity error).......... always reads 0 0011 io 
14 Signalled System Error................eee default=0 0100 IRO4 
13. Received Master Abort..............:eeeeeeees default=0 0101 IRQS 
12 Received Target Abort ........... eee default=0 0110 IRQ6 
11 = Signalled Target Abort...........000 default=0 O111 IRQ7 
10-9 DEVSEL# Timing 1000 IRQS 
eine! 1001 IRQ9 
OL Medium.........ccccesseeeesteeeeees default (fixed) 1010 IRQLO 
HD Sow 1011 IRQU 
11 Reserved 1100 IRQI2 
8-0 Reserved oo... eeeeeeeeeeeereeee always reads 0 1101 IRQI3 
1110 IRQ14 


1111 Disabled 


Offset 3D - Interrupt Pin (O4h)...................ccccccccccscssssseeee RO 
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USB-Specific Configuration Registers 


Multiple, & Memory-Write-&-Invalidate.... def 
1 Only support Mem Read, Mem Write Cmds 


Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS.........eeeceeetteeeneeeeneeeeneeeeaees default 


Offset 40 - Miscellaneous Control 1.................sscscscesesees RW Offset 41 - Miscellaneous Control 2 ...............cesscccsseseees RW 
7 PCI Memory Command Option 7 USB 1.1 Improvement for EOP 
0 Support Memory-Read-Line, Memory-Read- O USB Specification 1.1 Compliant.......... default 


If a bit stuffing error occurs before EOP, the 
receiver will accept the packet 

1 USB Specification 1.0 Compliant 
If a bit stuffing error occurs before EOP, the 
receiver will ignore the packet 


1 Don’t disable babbled port 6-5 Reserved (Do Not Program) .................... default = 0 
PCI Parity Check Option 4 Hold PCI Request for Successive Accesses 
0 Disable PERR# generation........000...0. default 0 Disable 
1 Enable parity check and PERR# generation Te Eiable i sccceess csecsetivceiestescar ties vetveacascsueaeetts default 
Frame Interval Select Setting this bit to “enable” causes the system to treat 
QQ. DS MAM ess 5.6. j.cs.ceesesxcsessassseeeseszesnsvnevses default the USB request as higher priority 
1 0.1 ms frame 3 Frame Counter Test Mode 
USB Data Length Option QO}.  Disablesisin:sseceuiciisincieniieessicl. default 
0 Support TD length up to 1280.0... default 1 Enable 
1 Support TD length up to 1023 2 Trap Option 
USB Power Management 0 Set trap 60/64 status bits only when trap 60/64 
0 Disable USB power management........... default enable bits are set. .........ceeeseeeteeeteeteeees default 
1 Enable USB power management 1 Set trap 60/64 status bits without checking 
DMA Option enable bits 
0 8 DW burst access with better FIFO latency def 1 A20gate Pass Through Option 
1 16 DW burst access (original performance) 0 Pass through A2ZOGATE command sequence 
0 PCI Wait States defined in UHCI «0... eee default 
QO ZOLO Walt 1.25. cose ce teteh eee ee setdscoeseteee ness default 1 Don’t pass through Write I/O port 64 (ff) 
1 One wait 0 USB IRQ Test Mode 
O Normal Operation .......0 eee default 


1 Generate USB IRQ 
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Offset 42 - FIFO Control ..................sssssccccsssssssssssssssessseees RW USB I/O Registers 
T-A Reserved o.e..e..ececeeeessssscceeeeeesseeneeees always reads 0 These registers are compliant with the UHCI v1.1 standard. 
3-2 Reserved (Do Not Program).................... default = 0 Refer to the UHCI v1.1 specification for further details. 
1-0 Release Continuous REQ After “N’ PCICLKs 
00 Do Not Release ....... ccc cess eeeeeeeeeees def V/O Offset 1-0 - USB Command 
01 N=32 PCICLKs a aa 
10 N= 64 PCICLKs V/O Offset 3-2 - USB Status 


11 N=96 PCICLKs 
V/O Offset 5-4 - USB Interrupt Enable 


Offset 60 - Serial Bus Release Numbet.............-s-ssseseseseees RO V/O Offset 7-6 - Frame Number 
7-0 Release Number..........0..000.. always reads 10h V/O Offset B-8 - Frame List Base Address 


I/O Offset 0C - Start Of Frame Modify 


Offset 83-80 — PM Capability..............scsesssrserserssecsresesees RO 


1/O Offset 11-10 - Port 0 Status / Control 
31-0 PM Capability «2... always reads 00020001h_ ee’ 


I/O Offset 13-12 - Port 1 Status / Control 


Offset 84 — PM Capability Status ................sccsssssseseee RW. 


7-0 PM Capability Status... default = 00h 
Supports 00h (Off) and 11h (On) only 
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Function 3 Registers - USB Controller Ports 2-3 Offset 8 - Revision ID (nnnh) .............csscssecrseersesesesesesoees RO 
This Universal Serial Bus host controller interface is fully 7-0 Silicon Revision Code (0 indicates first silicon) 


compatible with UHCI specification v1.1. There are two sets 
of software accessible registers: PCI configuration registers 
and USB I/O registers. The PCI configuration registers are 
located in the function 3 PCI configuration space of the 
VT8231. The USB I/O registers are defined in UHCI 
specification v1.1. The registers in this function control USB 
ports 2-3 (see function 2 for ports 0-1). 


Offset 9 - Programming Interface (OO) .................ee RO 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ...............sscsssssrsssesssesssessssssssssescees RO 
0-7 Vendor ID... (1106h = VIA Technologies) 
Offset 3-2 - Device ID............sssscscsrssesssrsscsssrsacesssssssserssesree RO) 
0-7 DeviceID (3038h = VT8231 USB Controller) 
Offset 5-4 - Command .assssssssssssssssssssssssssssssssssssssessssssse RW aLte Reserved), iii Scr Blwaysiteads 
15-8 Reserved oc eeeeeeseeeesseeeeesneeees always reads 0 15-5 USB W/O Register Base Address. Port eats oad 
7 Address Stepping .....-..cs-sse0-- default=0 (disabled) ie Tae OF WS Se bye USB UD: Regie Wiper, 
Pping ; corresponding to AD[15:5] 
6 Reserved (parity error response) .................. fixed at 0 4-0 00001b 
5 Reserved (VGA palette snoop) .............08 fixed at 0 
4 Memory Write and Invalidate . default=0 (disabled) ——_ Offset 3C - Interrupt Line (OOh)........sssscsssscssecsssessssesseees RW 
3 Reserved (special cycle monitoring) ............ fixed at 0 7-4 Reserved oo. eeeeeeeseeseeeeees always reads 0 
2 Bus Master ........... eee default=0 (disabled) 3-0 USB Interrupt Routing .......eeeee- Acfaalt= toh 
1 Memory Space... default=0 (disabled) (OUD Disab sa caccvascesseasctnntsasedsessocscosicveads default 
O WOSpace on... cece default=0 (disabled) 0001 IRQI 
Offset 7-6 - Status sssscussssssssesssssessssssusssssusssessessset RWC OEE aes 
15 Reserved (detected parity error).......... always reads 0 a ae 
14‘ Signalled System Error................ eee default=0 0101 IRQS 
13. Received Master Abort.........0..0. ee default=0 0110 IRQ6 
12. Received Target Abort ........... ee default=0 0111 IRQ7 
11 Signalled Target Abort...........0000. default=0 1000 IRQ8 
10-9 st Timing 1001 IRQ9 
ast 
OL Medium.........ccccesseeeesteeeeees default (fixed) 7 oe 
ee 1100 IRQI2 
11 Reserved 1101 IRQ13 
8-0 Reserved oo... eeeeeeeeeeeereeee always reads 0 1110 IRQI4 


1111 Disabled 


Offset 3D - Interrupt Pin (O4h)...................cccccccccscssseseees RO 
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USB-Specific Configuration Registers 


Multiple, & Memory-Write-&-Invalidate.... def 
1 Only support Mem Read, Mem Write Cmds 


Babble Option 
0 Automatically disable babbled port when EOF 
babble OCCUIS.........eeeceeetteeeneeeeneeeeneeeeaees default 


Offset 40 - Miscellaneous Control 1.................sscscscesesees RW Offset 41 - Miscellaneous Control 2 ...............cesscccsseseees RW 
7 PCI Memory Command Option 7 USB 1.1 Improvement for EOP 
0 Support Memory-Read-Line, Memory-Read- O USB Specification 1.1 Compliant.......... default 


If a bit stuffing error occurs before EOP, the 
receiver will accept the packet 

1 USB Specification 1.0 Compliant 
If a bit stuffing error occurs before EOP, the 
receiver will ignore the packet 


1 Don’t disable babbled port 6-5 Reserved (Do Not Program) .................... default = 0 
PCI Parity Check Option 4 Hold PCI Request for Successive Accesses 
0 Disable PERR# generation........000...0. default 0 Disable 
1 Enable parity check and PERR# generation Te Eiable i sccceess csecsetivceiestescar ties vetveacascsueaeetts default 
Frame Interval Select Setting this bit to “enable” causes the system to treat 
QQ. DS MAM ess 5.6. j.cs.ceesesxcsessassseeeseszesnsvnevses default the USB request as higher priority 
1 0.1 ms frame 3 Frame Counter Test Mode 
USB Data Length Option QO}.  Disablesisin:sseceuiciisincieniieessicl. default 
0 Support TD length up to 1280.0... default 1 Enable 
1 Support TD length up to 1023 2 Trap Option 
USB Power Management 0 Set trap 60/64 status bits only when trap 60/64 
0 Disable USB power management........... default enable bits are set. .........ccceeseeeteesteeteeees default 
1 Enable USB power management 1 Set trap 60/64 status bits without checking 
DMA Option enable bits 
0 8 DW burst access with better FIFO latency def 1 A20gate Pass Through Option 
1 16 DW burst access (original performance) 0 Pass through A2ZOGATE command sequence 
0 PCI Wait States defined in UHCI ou... eee default 
QO ZOLO Walt 1.25. cose ce teteh eee ee setdscoeseteee ness default 1 Don’t pass through Write I/O port 64 (ff) 
1 One wait 0 USB IRQ Test Mode 
O Normal Operation .......0 eee default 


1 Generate USB IRQ 
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Offset 42 - FIFO Control ..................sssssccccsssssssssssssssessseees RW USB I/O Registers 
T-A Reserved o.e..e..ececeeeessssscceeeeeesseeneeees always reads 0 These registers are compliant with the UHCI v1.1 standard. 
3-2 Reserved (Do Not Program).................... default = 0 Refer to the UHCI v1.1 specification for further details. 
1-0 Release Continuous REQ After “N’ PCICLKs 
00 Do Not Release ....... ccc cess eeeeeeeeeees def V/O Offset 1-0 - USB Command 
01 N=32 PCICLKs a aa 
10 N= 64 PCICLKs V/O Offset 3-2 - USB Status 


11 N=96 PCICLKs 
V/O Offset 5-4 - USB Interrupt Enable 


Offset 60 - Serial Bus Release Numbet.............-s-ssseseseseees RO V/O Offset 7-6 - Frame Number 
7-0 Release Number..........0..000.. always reads 10h V/O Offset B-8 - Frame List Base Address 


I/O Offset 0C - Start Of Frame Modify 


Offset 83-80 — PM Capability...............ccssssssserserssresesesees RO 


I/O Offset 11-10 - Port 0 Status / Control 


I/O Offset 13-12 - Port 1 Status / Control 
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Function 4 Regs - Power Management, SMBus and HWM 
This section describes the ACPI (Advanced Configuration and 
Power Interface) Power Management system of the VT8231 
which includes a System Management Bus (SMBus) interface 
controller and Hardware Monitoring (HWM) subsystem. The 
power management system of the VT8231 supports both ACPI 
and legacy power management functions and is compatible 
with the APM v1.2 and ACPI v1.0 specifications. 


PCI Configuration Space Header 


Offset 1-0 - Vendor ID ...............sscssssressscsssssrscssssssssseseees RO 
0-7 Vendor ID _................. (1106h = VIA Technologies) Offset 8 - Revision ID (nnnh)..................cssssssssssssssssssssscees RO 
7-0 Silicon Revision Code 
Offset 3-2 - Device ID.............ssssscsrsscssscssssssrsscsssssssscesssesree RO) 
0-7 Device ID ceccccccececceee (3057h = ACPI Power Mgmt) Offset 9 - Programming Interface (OOh) ...............ssseceees RO 
The value returned by this register may be changed by writing 
Offset 5-4 - Command ,............ccssscccsssscccsssscccesessccesssseseess RW. the desired value to PCI Configuration Function 4 offset 61h. 
15-8 Reserved ou... eee eeseeeeees always reads 0 
7 Address Stepping ...............: eee fixed at 0 Offset A - Sub Class Code (Oh) .........sssssssssssssssssessesesessers RO 
6 Reserved (parity error response) .................. fixed at 0 The value returned by this register may be changed by writing 
5 Reserved (VGA palette snoop) .....---.se- fixed at 0 the desired value to PCI Configuration Function 4 offset 62h. 
4 Memory Write and Invalidate ................... fixed at 0 
RESO (DEAR ICTS THOMMOUINE ) cpseisie fixed at Offset B - Base Class Code (OOM) .ssssusssssusssssusssssussssusse RO 
2 Bus Master c..cc.cc. cuss ccvscsvcevencaseenscaveenves fixed at 0 The value returned by this register may be changed by writing 
1 Memory Space... eee ceeceeeseeeneeeeneeeeaees fixed at 0 the desired value to PCI Configuration Function 4 offset 63h. 
O° WO Spacé:” sicdcceidedakonawccticia: fixed at 0 
Offset 7-6 - Status. ..........cccrscrscresssecssesrscsssssssssssssseees RWC 
15 Detected Parity Error..................0... always reads 0 
14 = Signalled System Error................0..... always reads 0 
13. Received Master Abort..................... always reads 0 
12 Received Target Abort .........0..000.. always reads 0 
11 Signalled Target Abort............000000... always reads 0 
10-9 DEVSEL# Timing 
00 Fast 
OL Medium .0....... ce cceseeeesseeeeeeees default (fixed) 
10 Slow 
11 Reserved 
8 Data Parity Detected... always reads 0 
7 Fast Back to Back Capable ............... always reads 1 
6-0 Reserved once eeceeseeeeeereeee always reads 0 
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Power Management-Specific PCI Configuration Registers 


Offset 40 — General Configuration 0 


7 Thermal Alarm Source Select 
0 From pin T11 (Function 0 Rx74[1] must be set 
to define the pin as THRM#).......0...0... default 
1 From any of the three internal temperature 
sensing circuits (see Rx43 and Rx44 of 
Hardware Monitoring configuration space) 
6 Sleep Button 
O: Disable cescisecess ibis ccc edetaaeanedcnedeteeceeesoti default 
1 Sleep Button is on IRQ6 pin (pin G1) 
5  Debounce LID and PWRBTN# Inputs for 200us 


QO: “Disable iiisiciseseiceesiedeccncssiesishsaveseeseoesseaed default 
1 Enable 
A (ROSePVEd. sisseseeasnsssscsersvsesssnaseseazesiss always reads 0 
3 Microsoft Sound Monitor in Audio Access 
O° Disable siisssssccees cdadisdevescdeiesasasass.asscevs anaes default 
1 Enable 
2 Game Port Monitor in Audio Access 
O Disable ........cc ce cccccesscccceeesssssseeeeeeeeseees default 
1 Enable 
1 SoundBlaster Monitor in Audio Access 
O Disable .........cecccesesceecceeeessssseeeeeeeeseees default 
1 Enable 
0 MIDI Monitor in Audio Access 
Os Disable siscstscicias ehh sect biel es caesesccaed default 
1 Enable 
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Offset 41 - General Configuration 1....................0000ssss0++ RW 


7 


I/O Enable for ACPI I/O Base 
0 Disable access to ACPI I/O block.......... default 
1 Allow access to Power Management I/O 
Register Block (see offset 4B-48 to set the 
base address for this register block). The 
definitions of the registers in the Power 
Management I/O Register Block are included 
later in this document, following the Power 
Management Subsystem overview. 
ACPI Timer Reset 
0 Normal Timer Operation 
1 Reset Timer 
PMU Timer Test Mode (Do Not Program)....def = 0 
ACPI Timer Count Select 
O 24-bit Timer... eee eeeeeseeeeeeeeeeeeeeees default 
1 32-bit Timer 
RTC Enable Signal Gated with PSON (SUSC#) in 
Soft-Off Mode 


ehesicashsessateseviss default 


QO ‘Disables. isesci.delienie dieies) default 
1 Enable 

Clock Throttling Clock Selection 
0 32 usec (512 usec cycle time)............0... default 


1 1 msec (16 msec cycle time) 
DEVSEL# Test Mode (Do Not Program)....... def = 0 
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Offset 42 - ACPI Interrupt Select ..............cccccccccsssssrsseeees RW 


7 


3-0 


Offset 43 — Internal Timer Read Test...............cccccessseesees RO 


7-0 


ATX / AT Power Indicator...................:::ccsseeees RO 
0 ATX 
1 AT 

SUSGC# Statésc.dcccdiincnunthnnecdindandeana RO 
Reserved 
SUSC# AC-Power-On Default Value................. RO 
This bit is written at RTC Index OA bit-7. 
SCI Interrupt Assignment 

OOOO Disabled .0..........cccceeccsccccceeeessseeeeeeeeesees default 

0001 IRQI 

0010 Reserved 

0011 IRQ3 

0100 IRQ4 

0101 IRQ5 

0110 IRQ6 

0111 IRQ7 

1000 IRQ8 

1001 IRQ9 

1010 IRQIO 

1011 IRQ11 

1100 IRQ12 

1101 IRQ13 

1110 IRQ14 

1111 IRQ15 


Internal Timer Read Test 
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Offset 45-44 - Primary Interrupt Channel (0000h 


omNMwWwWhkU AAD 


shane RW 


1/0 = Ena/Disa IRQ15 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ14 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ13 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ12 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ11 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ10 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ9 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ8 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ7 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ6 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ5 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ4 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQ3 as Primary Intrpt Channel 
Reserved  s2.chcncdieudiacnusen always reads 0 
1/0 = Ena/Disa IRQ1 as Primary Intrpt Channel 
1/0 = Ena/Disa IRQO as Primary Intrpt Channel 


Offset 47-46 - Secondary Interrupt Channel (0000h).... RW 
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SomNWhUHA ~1 


1/0 = Ena/Disa IRQ15 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ14 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ13 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ12 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ11 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ10 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ9 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ8 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ7 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ6 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ5 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ4 as Secondary Intr Channel 
1/0 = Ena/Disa IRQ3 as Secondary Intr Channel 
ReServed) ciessesusccitectitsccessicticeteieens always reads 0 
1/0 = Ena/Disa IRQ1 as Secondary Intr Channel 
1/0 = Ena/Disa IRQO as Secondary Intr Channel 
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Offset 4B-48 — Power Management I/O Base 


31-16 Reserved always reads 0 

15-7 Power Management I/O Register Base Address. 
Port Address for the base of the 128-byte Power 
Management I/O Register block, corresponding to 
AD[15:7]. The "I/O Space" bit at offset 41 bit-7 
enables access to this register block. The definitions 
of the registers in the Power Management I/O 
Register Block are included later in this document, 
following the Power-Management-Specific PCI 
Configuration register descriptions and the Power 
Management Subsystem overview. 

6-0 0000001b 


Offset 4C — Host Bus Power Management Control........ RW 


7-4 Thermal Duty Cycle (THM_DTY) 
This 4-bit field determines the duty cycle of the 
STPCLK# signal when the THRM# pin is asserted 
low. The field is decoded as follows: 
OOOO Reserved... eeeeceeseeeeseeesseeeeteereneeeeaees default 
0001 0-6.25% 
0010 6.25-12.50% 
0011 18.75-25.00% 
0100 31.25-37.50% 
0101 37.50-43.75% 
0110 43.75-50.00% 
0111 50.00-56.25% 
1000 56.25-62.50% 
1001 62.50-68.75% 
1010 68.75-75.00% 
1011 75.00-87.50% 
1100 75.00-81.25% 
1101 81.25-87.50% 
1110 87.50-93.75% 
1111 93.75-100% 
THRM Enable 
QO Disable: ccsits.evaseunisienG auiilest cw default 
1 Enable 
Frame Input as Resume Event in C3 
) DiSAD Crees saiaetessovechccessdesasesecascavecensteiee default 
1 Enable 
Reserved 
CPU Stop Grant Cycle Select 
0 From Halt and Stop Grant Cycle 
1 From Stop Grant Cycle 
This bit is combined with I/O space Rx2C[3] for 
controlling the start of CPUSTP# assertion during 
system suspend mode: 


= 


always reads 0 


eednitaueaes default 


Rx2C[3] Rx4C[0] 
Function 4 Function 4 
V/O Space CfgSpace CPUSTP# Assertion 
0 X Immediate 
1 0 Wait for CPU Halt 
/ Stop Grant cycle 
1 1 Wait for CPU 
Stop Grant cycle 
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Offset 4D — Throttle / Clock Stop Control....................« 


7 Throttle Timer Reset 
6-5 Throttle Timer 
Ox 4-Bit 
10 3-Bit 
11 2-Bit 
Fast Clock (7.5us) as Throttle Timer Tick 
0 Disable 
1 Enable 
Reserved o...cccccsescccccceeessssseeeeeeeesees 
Internal Clock Stop for PCI Idle 
0 Disable 
1 Enable 
Internal Clock Stop During C3 
0 Disable 
1 Enable 
Internal Clock Stop During Suspend 
0 Disable 
1 Enable 


ody snbestgseseatden tesecianersseteereeaseo casee ss default 
always reads 0 


default 


default 


default 
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Offset 53-50 - GP Timer Control (0000 0000h 


31-30 Conserve Mode Timer Count Value 
OO 1/16 SeCON ..........cceeccceceesssseeeeeeeeeeeseaees default 
O01 1/8 second 
10 1 second 


11 1 minute 
29 Conserve Mode Status 
This bit reads 1 when in Conserve Mode 
28 Conserve Mode Enable 
Q) Disable cccvcecsciesssiieieieieeies heels hcabssineas default 
1 Enable 
27-26 Secondary Event Timer Count Value 
OO 2 milliseconds............ccecessceeessteeeeteeeees default 
O01 64 milliseconds 
10 “second 
11 by EOI + 0.25 milliseconds 
25 Secondary Event Occurred Status 
This bit reads | to indicate that a secondary event has 
occurred (to resume the system from suspend) and the 
secondary event timer is counting down. 
24 Secondary Event Timer Enable 
QO; Disable siccatinicatccsrtie ai eausinns hase default 
1 Enable 
23-16 GP1 Timer Count Value (base defined by bits 5-4) 
Write to load count value; Read to get current count 
15-8 GPO Timer Count Value (base defined by bits 1-0) 
Write to load count value; Read to get current count 


7  GP1 Timer Start 
On setting this bit to 1, the GP1 timer loads the value 
defined by bits 23-16 of this register and starts 
counting down. The GPI timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GP1 timer counts down to zero, then 
the GP1 Timer Timeout Status bit is set to one (bit-3 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GP1 Timer Timeout Enable bit is set (bit-3 of the 


Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
6  GP1 Timer Automatic Reload 
O GPI Timer stops at 0 wee default 
1 Reload GP1 timer automatically after counting 
down to 0 
5-4 GP1 Timer Base 
OO: Disable sccsscc. ics cies sauseees cep niaechbariaesisevegeees default 
Ol 1/4 msec 
10 1 second 


11 1 minute 
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GPO Timer Start 
On setting this bit to 1, the GPO timer loads the value 
defined by bits 15-8 of this register and _ starts 
counting down. The GPO timer is reloaded at the 
occurrence of certain peripheral events enabled in the 
GP Timer Reload Enable’ Register (Power 
Management I/O Space Offset 38h). If no such event 
occurs and the GPO timer counts down to zero, then 
the GPO Timer Timeout Status bit is set to one (bit-2 
of the Global Status register at Power Management 
Register I/O Space Offset 28h). Additionally, if the 
GPO Timer Timeout Enable bit is set (bit-2 of the 
Global Enable register at Power Management 
Register I/O Space Offset 2Ah), then an SMI is 
generated. 
GPO Timer Automatic Reload 

0 GPO Timer stops at 0 oo. ee default 

1 Reload GPO timer automatically after counting 

down to 0 


1-0 GPO Timer Base 


OO Disabl 6 iise2svacsecs scseitetisacteessduatsepivaneees cacthe default 
01 1/16 second 

10 1 second 

11 1 minute 
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Offset 54 — Power Well Control ..............cccccccccsssssseecseeees WO 
7 SMBus Clock Select 


6 


QO SMBus Clock from 14.31818 MHz Divider def 
1 SMBus Clock from RTC 32.768 KHz 

STR Power Well Output Gating 
O: | Disable e.csisssenescéssovieSicsstevsssievenpeceesesetee default 
1 Enable 

SUSC# = 0 for STR 
O Disable ........cc cc cccceessececcceeesssseeceeeeeeseees default 
1 Enable 

SUSST1# / GPO3 Select (Pin V10) 
QO: SUSS PIF sessed cessassteccosacinatvandesscesaatsaseed default 
1 GPO3 

GPO2 / SUSB# Select (Pin W9) 
O: SUSBF as catnievatltot nineties default 


Before chip rev C, these definitions were reversed 
GPO1 / SUSA# Select (Pin V9) 
QO! SUSAF cess scccccccteersteaseteeekiater tis teareehiee ieee default 


Before chip rev C, these definitions were reversed 


1-0 GPO0O (SLOWCLK) Output Selection (Pin T8) 


00 From GPOO (PMU I/O Rx4C[0))........... default 
Ol 1Hz 

10 4Hz 

11 16Hz 
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Offset 55 — USB Wakeup...............sssccccsssscccssssccccssccessssscres RW 
Tel, ROSErVed! © aceissdecssstesteccassinassnesdacsesded always reads 0 
USB Wakeup for STR/STD/Soff 
O:~ Disabl@iset tense cai sieacdasuewee default 
1 Enable 
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Offset 58 — GP2 / GP3 Timer Control ........+..s:s:ssssesseeeee RW Offset 59 — GP2 Timer.......srssssrssrsresrssrsssersseessrrsreerereereere RW 
7  GP3 Timer Start 7 Write: GP2 Timer Load Value............... default = 0 
On setting this bit to 1, the GP3 timer loads the value Read: GP2 Timer Current Count 
defined by Rx5A and starts counting down. The GP3 
timer is reloaded at the occurrence of certain events Offset 5A — GP3 Timer ....ssssccssssccsssecesseecessecesssesesssseessseees RW 
enabled in the GP Timer Reload Enable Register 7 Write: GP3 Timer Load Value............... default = 0 
(Power Management I/O Space Offset 38h). If no Read: GP3 Timer Current Count 


such event occurs and the GP3 timer counts down to 
zero, then the GP3 Timer Timeout Status bit is set to 
one (bit-13 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP3 Timer Timeout Enable bit is 
set (bit-13 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMI is generated. 
6 GP3 Timer Automatic Reload 


O GP3 Timer stops at 0 oe default 
1 Reload GP3 timer automatically after counting 
down to 0 
5-4 GP3 Timer Tick Select 
OO. DISAB ES ccssveievaentisssseasievatesdsvecters eveneeend default 
O01 1/4 millisecond 
10 1 second 


11 1 minute 


3. GP2 Timer Start 
On setting this bit to 1, the GP2 timer loads the value 
defined by Rx59 and starts counting down. The GP2 
timer is reloaded at the occurrence of certain events 
enabled in the GP Timer Reload Enable Register 
(Power Management I/O Space Offset 38h). If no 
such event occurs and the GP2 timer counts down to 
zero, then the GP2 Timer Timeout Status bit is set to 
one (bit-12 of the Global Status register at Power 
Management Register I/O Space Offset 28h). 
Additionally, if the GP2 Timer Timeout Enable bit is 
set (bit-12 of the Global Enable register at Power 
Management Register I/O Space Offset 2Ah), then an 
SMI is generated. 

2  GP2 Timer Automatic Reload 


O GP2 Timer stops at 0 oe default 
1 Reload GP2 timer automatically after counting 
down to 0 
1-0 GP2 Timer Tick Select 
00> Disable icc canis eeae default 
O01 1/16 second 
10 1 second 


11 1 minute 
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Offset 61 — Program Interface Read Value...............seee« WO 


7-0 Rx09 Read Value 
The value returned by the register at offset 9h (Programming 
Interface) may be changed by writing the desired value to this 


location. 
Offset 62 - Sub Class Read Value....................ssssssssssseeees WO 


7-0 Rx0A Read Value 
The value returned by the register at offset OAh (Sub Class 
Code) may be changed by writing the desired value to this 
location. 


Offset 63 - Base Class Read Value.................sssssssscsssseees WO 


7-0 Rx0B Read Value 
The value returned by the register at offset OBh (Base Class 
Code) may be changed by writing the desired value to this 
location. 


Preliminary Revision 0.8 October 29, 1999 -90- Function 4 Regs - Power Management, SMBus and HWM 


Technologies, ie. 
‘echo fogies, Inc. VT8231 


Hardware-Monitor-Specific Configuration Registers 


Offset 71-70 — Hardware Monitor I/O Base .................. RW 
15-7 V/O Base (128-byte I/O space) ................. default = 0 
6-0) Fixed wees always reads 0000001b 

Offset 74 —Hardware Monitor Control .....................220+ RW 


7-4 Reserved 
3. Hardware Monitoring Interrupt 
QO SMI 
1 SCI 
ZV RESEVVEO! —wcesosccseeicesatcesacsesstdossenstecees always reads 0 
0 Hardware Monitoring I/O Enable 
Q Disable hardware monitor functions....... default 
1 Enable hardware monitor functions 
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System Management Bus-Specific Configuration Registers 


Offset 93-90 — SMBus I/O Base ...........crcsrccrrssssssseseseees RW 
31-16 Reserved oi. eee eeeeeeeeees always reads 0 
15-4 V/O Base (16-byte I/O space)................ default = 00h 
3-0) Fixed 0 eres always reads 0001b 


Offset D2 — SMBus Host Configuration ......................0« RW 


7-4 Reserved 
3. SMBus Interrupt Select 


Oi SMUD sc cevesessstvscezeteveiveusidecseedassietncbecsvevs default 
1 SCI 
2 Reserved: snsicsiccasueisccies always reads 0 
1 SMBus IRQ 
Oi Disable iis. ssssciseceedecsieeseascieeedasisnsicasecsaass default 
1 Enable 
0 SMBus Host Controller Enable 
Q Disable SMB controller functions ......... default 


1 Enable SMB controller functions 


Offset D3 — SMBus Host Slave Command...................... RW 
7-0 SMBus Host Slave Command Code.......... default=0 

Offset D4 — SMBus Slave Address for Port 1................. RW 
7-0 SMBus Slave Address for Port 1............... default=0 

Bit-O must be set to 0 for proper operation 

Offset D5 — SMBus Slave Address for Port 2..............06+ RW 
7-0 SMBus Slave Address for Port 2............... default=0 


Bit-O must be set to 0 for proper operation 


Offset D6 — SMBus Revision ID ...................cccccccssssssssreee RO 
7-0 SMBus Revision Code 
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Power Management I/O-Space Registers 


Basic Power Management Control and Status 


I/O Offset 1-0 - Power Management Status................ RWC 


The bits in this register are set only by hardware and can be 
reset by software by writing a one to the desired bit position. 


15 


Wakeup Status (WAK_STS) ....... ee default = 0 
This bit is set when the system is in the suspend state 
and an enabled resume event occurs. Upon setting 
this bit, the system automatically transitions from the 
suspend state to the normal working state (from C3 to 
CO for the processor). 


Reserved. goss wesc aiest always reads 0 
Abnormal Power-Off (APO_STS)........... default = 0 
RTC Status (RTC_STS) ...... eee default = 0 


This bit is set when the RTC generates an alarm (on 
assertion of the RTC IRQ signal). 


Sleep Button Status (SB_STS).........0.... default = 0 
This bit is set when the sleep button (SLPBTN# / 
IRQ6 / GPIA) is pressed. 

Power Button Status (PB_STS)............... default = 0 


This bit is set when the PWRBTN# signal is asserted 
LOW. If the PWRBTN# signal is held LOW for 
more than four seconds, this bit is cleared, the 
PBOR_STS bit is set, and the system will transition 
into the soft off state. 

Reserved) -siiiiissciseiiiieesmumaese always reads 0 
Global Status (GBL_STS)...............cee default = 0 
This bit is set by hardware when BIOS_RLS is set 
(typically by an SMI routine to release control of the 
SCI/SMI lock). When this bit is cleared by software 
(by writing a one to this bit position) the BIOS_RLS 
bit is also cleared at the same time by hardware. 

Bus Master Status (BM_STS)................. default = 0 
This bit is set when a system bus master requests the 
system bus. All PCI master, ISA master and ISA 
DMA devices are included. 

RESCrVEO oaseccissicecsntesseccnsecceisestegeerses always reads 0 
ACPI Timer Carry Status (TMR_STS).. default = 0 
The bit is set when the 23 (31st) bit of the 24 (32) 
bit ACPI power management timer changes. 
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I/O Offset 3-2 - Power Management Enable .............ce00 RW 


The bits in this register correspond to the bits in the Power 
Management Status Register at offset 1-0. 


TS RESCrved. csisecisstecesssasszecinntincsiteseienss always reads 0 
14-12 Reserved oo. eeeeeeeee always reads 0 
TL.  RSCrved. cvsssciscicesestevescssenceessingseneede always reads 0 
10 RTC Enable (RTC_EN).....0 default = 0 


This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the RTC_STS bit is set. 

9 Sleep Button Enable (SB_EN) ................ default = 0 
This bit may be set to trigger either an SCI or SMI 
when the SB_STS bit is set. 

8 Power Button Enable (PB_EN) ............... default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the PB_STS bit is set. 


7-6 Reserved oo..eeeeeeeceeceeseeseeseeeseeeeees always reads 0 
5 Global Enable (GBL_EN).........000 default = 0 
This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the GBL_STS bit is set. 


4 Reserved  csicaetenieceeticatinns always reads 0 
3-1 REs€ived aiid ceecerienncticaine. always reads 0 
0 ACPI Timer Enable (TMR_EN).............. default = 0 


This bit may be set to trigger either an SCI or an SMI 
(depending on the setting of the SCI_EN bit) to be 
generated when the TMR_STS bit is set. 
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I/O Offset 5-4 - Power Management Control ................- RW 


15 
14 
13 


12-10 


9-3 


Soft Resume 

Reserved. fetsestiteesqategecssedts havsivees always reads 0 
Sleep Enable (SLP_EN)...............006 always reads 0 
This is a write-only bit; reads from this bit always 
return zero. Writing a one to this bit causes the 
system to sequence into the sleep (suspend) state 
defined by the SLP_TYP field. 

Sleep Type (SLP_TYP) 

000 Normal On 

001 Suspend to RAM (STR) 

010 Suspend to Disk (STD) (also called Soft Off). 
The VCC power plane is turned off while the 
VCCS and VBAT planes remain on. 

Reserved 
Power On Suspend without Reset 
Power On Suspend with CPU Reset 

110 Power On Suspend with CPU/PCI Reset 

111 Reserved 
In any sleep state, there is minimal interface between 
powered and non-powered planes so that the effort 
for hardware design may be well managed. 

ReSCrved ( siicissnicessricisesssteeehisendaeiee always reads 0 
Global Release (GBL_RLS) ............ WO, default = 0 
This bit is set by ACPI software to indicate the 
release of the SCI / SMI lock. Upon setting of this 
bit, the hardware automatically sets the BIOS_STS 
bit. The bit is cleared by hardware when the 
BIOS_STS bit is cleared by software. Note that the 
setting of this bit will cause an SMI to be generated if 
the BIOS_EN bit is set (bit-5 of the Global Enable 
register at offset 2Ah). 
Bus Master Reload (BMS_RLD) 
0 Bus master requests are ignored by power 
Management lOBIC....... eee eeseeeteeeeneeeeaeee default 
1 Bus master requests transition the processor 
from the C3 state to the CO state 
SCI Enable (SCI_EN) 
Selects the power management event to generate 
either an SCI or SMI: 
QO. Generate: SC) yiiina witness default 
1 Generate SMI 
Note that certain power management events can be 
programmed individually to generate an SCI or SMI 
independent of the setting of this bit (refer to the 
General Purpose SCI Enable and General Purpose 
SMI Enable registers at offsets 22 and 24). Also, 
TMR_STS & GBL_STS always generate SCI and 
BIOS_STS always generates SMI. 


O11 
100 
101 
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1/O Offset 0B-08 - Power Management Timer............0+ RW 
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31-24 Extended Timer Value (ETM_VAL) 


23-0 


This field reads back 0 if the 24-bit timer option is 
selected (Rx41 bit-3). 

Timer Value (TMR_VAL) 

This read-only field returns the running count of the 
power management timer. This is a 24/32-bit counter 
that runs off a 3.579545 MHz clock, and counts while 
in the SO (working) system state. The timer is reset to 
an initial value of zero during a reset, and then 
continues counting until the 14.31818 MHz input to 
the chip is stopped. If the clock is restarted without a 
reset, then the counter will continue counting from 
where it stopped. 


Power Management I/O-Space Registers 
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Processor Power Management Registers 


I/O Offset 13-10 - Processor & PCI Bus Control............ RW 


31-12 Reserved 


11 


10 


7-5 


wpededs cack svinbedeausesessestevesses always reads 0 
PCI Stop (PCISTP# asserted) when PCKRUN# is 
Deasserted (PCI_STP) 
O? - Ba D6 i ssdecscscncssscasveteede decerssideoenteeseeeneeee default 
1 Disable 
PCI Bus Clock Run Without Stop (PCI_RUN) 
0 PCKRUN# will be de-activated after the PCI 
bus is idle for 26 C1OCKS............cccceeeeeeeee default 
1 PCKRUN# is always asserted 
Host Clock Stop Enable (HOST_STP) 
QO STPCLK# will be asserted in the C3 state, but 
the CPU clock is not stopped ................ default 
1 CPU clock is stopped in the C3 state 
Assert SLP# for Processor Level 3 Read 


Oo- Disable cvicsscdeitii etait sans default 
1 Enable 

Used in Slot-1 systems only. 

Reserved  isisssideseccieeauteatieceees always reads 0 


Throttling Enable (THT_EN) 

Setting this bit starts clock throttling (modulating the 
STPCLK# signal) regardless of the CPU state. The 
throttling duty cycle is determined by bits 3-0 of this 
register. 
Throttling Duty Cycle (THT_DTY) 
This 4-bit field determines the duty cycle of the 
STPCLK# signal when the system is in throttling 
mode (the "Throttling Enable" bit is set to one). The 
duty cycle indicates the percentage of time the 
STPCLK# signal is asserted while the Throttling 
Enable bit is set. The field is decoded as follows: 
0000 Reserved 

0001 0-6.25% 

0010 6.25-12.50% 

0011 18.75-25.00% 

0100 31.25-37.50% 

0101 37.50-43.75% 

0110 43.75-50.00% 

0111 50.00-56.25% 

1000 56.25-62.50% 

1001 62.50-68.75% 

1010 68.75-75.00% 

1011 75.00-87.50% 

1100 75.00-81.25% 

1101 81.25-87.50% 

1110 87.50-93.75% 

1111 93.75-100% 
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1/O Offset 14 - Processor Level 2............sssscssssssssssssseseeeees RO 


7-0 


Level? cgsiesignaseWeatiden always reads 0 
Reads from this register put the processor into the 
Stop Grant state (the VT8231 asserts STPCLK# to 
suspend the processor). Wake up from Stop Grant 
state is by interrupt INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


1/O Offset 15 - Processor Level 3...........ssssscsssesesesseesseeeeees RO 


7-0 


Leével’S  diice els ae eeeie always reads 0 
Reads from this register put the processor in the C3 
clock state with the STPCLK# signal asserted. If 
Rx10[9] = 1 then the CPU clock is also stopped by 
asserting CPUSTP#. Wakeup from the C3 state is by 
interrupt (INTR, SMI, and SCI). 


Reads from this register return all zeros; writes to this register 
have no effect. 


Power Management I/O-Space Registers 


Technologies, ie. 
‘echo foyies, Inc. VT8231 


General Purpose Power Management Registers 


I/O Offset 21-20 - General Purpose Status (GP_STS).RWC 
15 Reserved:  siscsisscsssecctiecicsstetes tents always reads 0 
14 USB Wake-Up Status (UWAK_STS) 

For STR / STD / Soff 
13. AC97 Wake-Up Status (AWAK_STS) 
Can be set only in suspend mode 
12 Battery Low Status (BL_STS) 
This bit is set when the BATLOW# input is asserted 
low. 
11 Notebook Lid Status (LID_STS) 
This bit is set when the LID input detects the edge 
selected by Rx2C bit-7 (O=rising, 1=falling). 
10 Thermal Detect Status (THRM_STS) 
This bit is set when the THRM input detects the edge 
selected by Rx2C bit-6 (O=rising, 1=falling). 
9 USB Resume Status (USB_STS) 
This bit is set when a USB peripheral generates a 
resume event. 
8 Ring Status (RING_STS) 
This bit is set when the RING# input is asserted low. 
7  GPI18 Toggle Status (GPI18_STS) 
This bit is set when the GPI18 pin is toggled. 
6 GPI6/EXTSMI6 Toggle Status (GPI6_STS) 
This bit is set when the GPI6 pin is toggled. 
5 GPI5 Toggle Status (GPI5_STS) 
This bit is set when the GPI5 pin is toggled. 
4 GPI4/EXTSMIA4 Toggle Status (GPI4_STS) 
This bit is set when the GPI4 pin is toggled. 
3. GPII7 Toggle Status (GPI17_STS) 
This bit is set when the GPI17 pin is toggled. 
2 GPI16 Toggle Status (GPI16_STS) 
This bit is set when the GPI16 pin is toggled. 
1 GPI1 Toggle Status (GPI1_STS) 
This bit is set when the GPI1 pin is toggled. 
0 EXTSMI# Status (EXT_STS) 
This bit is set when the EXTSMI# pin is asserted low. 


Note that the above bits correspond one for one with the bits 
of the General Purpose SCI Enable and General Purpose SMI 
Enable registers at offsets 22 and 24: an SCI or SMI is 
generated if the corresponding bit of the General Purpose SCI 
or SMI Enable registers, respectively, is set to one. 


The above bits are set by hardware only and can only be 
cleared by writing a one to the desired bit. 
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15. “Reserved. sisi csieasesiscieeeise always reads 0 
14 Enable SCI on setting of the UWAK_STS bit def=0 
13. Enable SCI on setting of the AWAK_STS bit def=0 
12. Enable SCI on setting of the BL_STS bit ...... def=0 
11 Enable SCI on setting of the LID_STS bit .....def=0 
10 Enable SCI on setting of the THRM_STS bit def=0 
9 Enable SCI on setting of the USB_STS bit ....def=0 
Enable SCI on setting of the RING_STS bit .def=0 
Enable SCI on setting of the GPI18_STS bit..def=0 
Enable SCI on setting of the GPI6_STS bit....def=0 
Enable SCI on setting of the GPI5_STS bit....def=0 
Enable SCI on setting of the GPI4_STS bit....def=0 
Enable SCI on setting of the GPI17_STS bit..def=0 
Enable SCI on setting of the GPI16_STS bit..def=0 
Enable SCI on setting of the GPI1_STS bit....def=0 

0 Enable SCI on setting of the EXT_STS bit ....def=0 
These bits allow generation of an SCI using a separate set of 
conditions from those used for generating an SMI. 


-—_nNm wh UH ~1 © 


I/O Offset 25-24 - General Purpose SMI Enable........... RW 


T5-14 ReS€rved  cccesicscssscccossenssngvedessnevesness always reads 0 


13. Enable SMI on setting of the AWAK_STS bit def=0 
12. Enable SMI on setting of the BL_STS bit ..... def=0 
11. Enable SMI on setting of the LID_STS bit ....def=0 
10 Enable SMI on setting of the THRM_STS bit def=0 
9 Enable SMI on setting of the USB_STS bit ...def=0 
8 Enable SMI on setting of the RING_STS bit def=0 
7 Enable SMI on setting of the GPI18_STS bit.def=0 
6 Enable SMI on setting of the GPI6_STS bit...def=0 
5 Enable SMI on setting of the GPI5_STS bit...def=0 
4 Enable SMI on setting of the GPI4_STS bit...def=0 
3. Enable SMI on setting of the GPI17_STS bit.def=0 
2 Enable SMI on setting of the GPI16_STS bit.def=0 
1 Enable SMI on setting of the GPI1_STS bit...def=0 
0 Enable SMI on setting of the EXT_STS bit....def=0 


These bits allow generation of an SMI using a separate set of 
conditions from those used for generating an SCI. 
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Generic Power Management Registers 


V/O Offset 29-28 - Global Status.......ssscssessserssersseessseees RWC 
15 GPIO Range 1 Access Status (GR1_STS)...... def=0 
14 GPIO Range 0 Access Status (GRO_STS)...... def=0 
13. GP3 Timer Timeout Status (G3TO_STS)...... def=0 
12. GP2 Timer Timeout Status (G2TO_STS)...... def=0 
11 SERIRQ SMI Status (SSMI_STS).................. def=0 

10-9 Reserved ou. eeeeeeeeeees always reads 0 

8 PCKRUN# Resume Status (PRRSM_STS).... def=0 
This bit is set when PCI bus peripherals wake up the 
system by asserting PCKRUN# 

7 Primary IRQ Resume Status (PIRSM_STS) . def=0 
This bit is set at the occurrence of primary IRQs as 
defined in Rx45-44 of PCI configuration space 

6 Software SMI Status (SW_SMI STS)............ def=0 
This bit is set when the SMI_CMD port (offset 2F) is 
written. 

5 _ BIOS Status (BIOS_STS) .......0 ee def=0 
This bit is set when the GBL_RLS bit is set to one 
(typically by the ACPI software to release control of 
the SCI/SMI lock). When this bit is reset (by writing 
a one to this bit position) the GBL_RLS bit is reset at 
the same time by hardware. 

4 Legacy USB Status (LEG_USB_STS)............ def=0 
This bit is set when a legacy USB event occurs. 

3. GP1 Timer Time Out Status (GP1TO_STS).. def=0 
This bit is set when the GP1 timer times out. 

2 GPO Timer Time Out Status (GPOTO_STS).. def=0 
This bit is set when the GPO timer times out. 

1 Secondary Event Timer Time Out Status 
(STTO_STS):. c2sscicidcseiveceiiencd aude icend def=0 
This bit is set when the secondary event timer times 
out. 

0 Primary Activity Status (PACT_STS)............ def=0 


This bit is set at the occurrence of any enabled 
primary system activity (see the Primary Activity 
Detect Status register at offset 30h and the Primary 
Activity Detect Enable register at offset 34h). After 
checking this bit, software can check the status bits in 
the Primary Activity Detect Status register at offset 
30h to identify the specific source of the primary 
event. Note that setting this bit can be enabled to 
reload the GPO timer (see bit-O of the GP Timer 
Reload Enable register at offset 38). 


Note that SMI can be generated based on the setting of any of 
the above bits (see the offset 2Ah Global Enable register bit 
descriptions in the right hand column of this page). 


The bits in this register are set by hardware only and can only 
be cleared by writing a one to the desired bit position. 
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V/O Offset 2B-2A - Global Enable .........sssecssesssecsseesserssees RW 
15 GPIO Range 1 SMI Enable (GR1_EN).......... def=0 
14 GPIO Range 0 SMI Enable (GRO_EN).......... def=0 
13. GP3 Timer Timeout SMI Enable (G3TO_EN)def=0 
12 GP2 Timer Timeout SMI Enable (G2TO_EN)def=0 
11 SERIRQ SMI Enable (SSMT_EN).................. def=0 

10-9 Reserved own. eeeeeeeseeeees always reads 0 

8 PCKRUN# Resume Enable (PRRSM_EN)....def=0 
This bit may be set to trigger an SMI to be generated 
when the PRRSM_STS bit is set. 

7 Primary IRQ Resume Enable (PIRSM_EN)..def=0 
This bit may be set to trigger an SMI to be generated 
when the PIRSM_STS bit is set. 

6 SMI on Software SMI (SW_SMI_EN)........... def=0 
This bit may be set to trigger an SMI to be generated 
when the SW_SML STS bit is set. 

5 SMIon BIOS Status (BIOS_EN) .........000000... def=0 
This bit may be set to trigger an SMI to be generated 
when the BIOS_STS bit is set. 

4 SMI on Legacy USB (LEG_USB_EN)............ def=0 
This bit may be set to trigger an SMI to be generated 
when the LEG_USB_STS bit is set. 

3. SMI on GP1 Timer Time Out (GP1TO_EN) .def=0 
This bit may be set to trigger an SMI to be generated 
when the GP1TO_STS bit is set. 

2 SMI on GPO Timer Time Out (GPOTO_EN) .def=0 
This bit may be set to trigger an SMI to be generated 
when the GPOTO_STS bit is set. 

1 SMI on Secondary Event Timer Time Out 
(STTO_EN) juccseecnidawas eu Gaines def=0 
This bit may be set to trigger an SMI to be generated 
when the STTO_STS bit is set. 

0 SMIon Primary Activity (PACT_EN) ........... def=0 
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This bit may be set to trigger an SMI to be generated 
when the PACT_STS bit is set. 


Power Management I/O-Space Registers 


Technologies, ie. 
‘echo oyies, Inc. VT8231 


I/O Offset 2D-2C - Global Control (GBL_CTL)............ RW I/O Offset 2F - SMI Command (SMI_CMD) ............e008 RW 


15-12 Reserved 
11. IDE Secondary Bus Power-Off 


OQ: W1sables cexsessisccAcedeercieecwll eee ne default 
1 Enable 
10 IDE Primary Bus Power-Off 
O Disable ........ cc ccccesssceceeeeessssseeeeeeeeseees default 
1 Enable 
D “Resekved:  ecishiusseselinieieienteies always reads 0 
8 SMI Active INSMI) 
O SMI Inactive... ccccceccccccessssseeeeeeeeeeee default 


1 SMI Active. If the SMUG bit is set, this bit 
needs to be written with a | to clear it before 
the next SMI can be generated. 

7 LID Triggering Polarity 
O° Risin'e Ed 6: 02.3 sss socescs ssesssstsreevens sons seeeeee default 
1 Falling Edge 

6 THRMd# Triggering Polarity 
O Rising Edge... eee eeteenseeneseneees default 
1 Falling Edge 

5 Battery Low Resume Disable 

O Enable resume ........... eee eeeceeeseeeneeeeneeees default 

1 Disable resume from suspend when 
BATLOW# is asserted 

4 SMI Lock (SMIIG) 
0 Disable SMI Lock 
1 Enable SMI Lock (SMI low to gate for the 


NeXt SMD) .sccs essen iviseeHel shores shee dees default 
3. Wait for Halt / Stop Grant Cycle for CPUSTP# 
Assertion 
QO Don’t Walt... ceecccseceessecessneeeseneeees default 
1 Wait 


This bit works with Rx4C[7] of PCI configuration 
space to control the start of CPUSTP# assertion. 
2 Power Button Triggering Select 
0 SCI/SMI generated by PWRBTN# rising edge 


1 SCI/SMI generated by PWRBTN# low level 
Set to zero to avoid the situation where PB_STS is set 
to wake up the system then reset again by 
PBOR_STS to switch the system into the soft-off 
state. 
1 BIOS Release (BIOS_RLS) 
This bit is set by legacy software to indicate release 
of the SCI/SMI lock. Upon setting of this bit, 
hardware automatically sets the GBL_STS bit. This 
bit is cleared by hardware when the GBL_STS bit 
cleared by software. 
Note that if the GBL_EN bit is set (bit-5 of the Power 
Management Enable register at offset 2), then setting 
this bit causes an SCI to be generated (because setting 
this bit causes the GBL_STS bit to be set). 
0 SMI Enable (SMI_EN) 
0 Disable all SMI generation........000000. default 
1 Enable SMI generation 
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7-0 SMI Command 


Writing to this port sets the SW_SMI_STS bit. Note 
that if the SW_SMI_EN bit is set (see bit-6 of the 
Global Enable register at offset 2Ah), then an SMI is 
generated. 


Power Management I/O-Space Registers 


Technologies, ic. 
‘echo fogies, Inc. VT8231 


I/O Offset 37-34 - Primary Activity Detect Enable........ RW 


These bits correspond to the Primary Activity Detect Enable 
bits in offset 37-34. All bits default to 0, are set by hardware 
only, and may only be cleared by writing 1s to the desired bit. 


31-11 Reserved oe eeeeeeeeeeee always read 0) 
10 Audio Access Status ...........sccccccssssssseeee (AUD_STS) 
Set if Audio is accessed. 


9 Keyboard Controller Access Status..... (KBC_STS) 
Set if the KBC is accessed via I/O port 60h. 


8 VGA ACCESS StatUs.........ccccccccssrcccssscceees (VGA_STS) 
Set if the VGA port is accessed via I/O ports 3BO0- 
3DFh or memory space A0000-BFFFFh. 

7 Parallel Port Access Status............cccsseee (LPT_STS) 
Set if the parallel port is accessed via I/O ports 278- 
27Fh or 378-37Fh (LPT2 or LPT1). 

6 Serial Port B Access Status .............. (COMB_STS) 
Set if the serial port is accessed via I/O ports 2F8- 
2FFh or 2E8-2Efh (COM2 and COM4 respectively). 

5 Serial Port A Access Status ..........00 (COMA_STS) 
Set if the serial port is accessed via I/O ports 3F8- 
3FFh or 3E8-3EFh (COM1 and COM3, respectively). 

4 Floppy Access Status............ccscssesseeeseee (FDC_STS) 
Set if the floppy controller is accessed via I/O ports 
3F0-3F5h or 3F7h. 

3. Secondary IDE Access Status............... (SIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
170-177h or 376h. 

2 ‘Primary IDE Access Status ..............06. (PIDE_STS) 
Set if the IDE controller is accessed via I/O ports 
1FO-1F7h or 3F6h. 

1 ‘Primary Interrupt Activity Status...... (PIRQ_STS) 
Set on the occurrence of a primary interrupt (enabled 
via the "Primary Interrupt Channel" register at 
Function 4 PCI configuration register offset 44h). 

0 PCI Master Access Status .............cc00 (DRQ_STS) 
Set on the occurrence of PCI master activity. 


Note: The bits above correspond to the bits of the Primary 
Activity Detect Enable register at offset 34 (see right hand 
column of this page): if the corresponding bit is set in that 
register, setting of the above bits will cause the PACT_STS bit 
to be set (bit-O of the Global Status register at offset 28). 
Setting of PACT_STS may be set up to enable a "Primary 
Activity Event": an SMI will be generated if PACT_EN is set 
(bit-O of the Global Enable register at offset 2Ah) and/or the 
GPO timer will be reloaded if the "GPO Timer Reload on 
Primary Activity" bit is set (bit-O of the GP Timer Reload 
Enable register at offset 38 on this page). 

Note: Bits 2-9 above also correspond to bits of the GP Timer 
Reload Enable register (see offset 38 on next page): If bits are 
set in that register, setting a corresponding bit in this register 
will cause the GP1 timer to be reloaded. 
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These bits correspond to the Primary Activity Detect Status 
bits in offset 33-30. Setting of any of these bits also sets the 
PACT_STS bit (bit-0 of offset 28) which causes the GPO timer 
to be reloaded (if PACT_GPO_EN is set) or generates an SMI 
(if PACT_EN is set). 


31-11 Reserved ou. eeeeeeees always read 0) 
10) SMI on Audio Status .............cccccscesseeseees (KBC_EN) 

0 Don't set PACT_STS if AUD_STS is set.... def 

1 Set PACT_STS if AUD_STS is set 

9 SMI on Keyboard Controller Status..... (KBC_EN) 

0 Don't set PACT_STS if KBC_STS is set..... def 

1 Set PACT_STS if KBC_STS is set 


1 Set PACT_STS if VGA_STS is set 
7 SMI on Parallel Port Status.................... (LPT_EN) 
0 Don't set PACT_STS if LPT_STS is set...... def 
1 Set PACT_STS if LPT_STS is set 

6 SMI on Serial Port B Status............... (COMB_EN) 
0 Don't set PACT_STS if COMB. STS is set. def 
1 Set PACT_STS if COMB. STS is set 

5 SMI on Serial Port A Status.............. (COMA_EN) 
0 Don't set PACT_STS if COMA_ STS is set. def 
1 Set PACT_STS if COMA_STS is set 

4 SMT on Floppy Status ......... eceeeeeenes (FDC_EN) 
0 Don't set PACT_STS if FDC_STS is set..... def 
1 Set PACT_STS if FDC_STS is set 

3. SMI on Secondary IDE Status............... (SIDE_EN) 
0 Don't set PACT_STS if SIDE_STS is set.... def 
1 Set PACT_STS if SIDE_STS is set 

2 SMI on PrimaryIDE Status................... (PIDE_EN) 
0 Don't set PACT_STS if PIDE_STS is set.... def 
1 Set PACT_STS if PIDE_STS is set 

1 SMI on Primary INTR Status. .............. (PIRQ_EN) 
0 Don't set PACT_STS if PIRQ STS is set.... def 
1 Set PACT_STS if PIRQ_STS is set 


0 SMI on PCI Master Status ................000 (DRQ_EN) 
0 Don't set PACT_STS if DRQ_STS is set .... def 
1 Set PACT_STS if DRQ_STS is set 
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V/O Offset 3B-38 - GP Timer Reload Enable .................. RW V/O Offset 40 — Extended I/O Trap Status................++. RWC 
All bits in this register default to 0 on power up. 7-2, RESEPVEO! cvicessiapsacecenvsdestepenrancncsesaeése always read 0 
31-8 Reserved occ. .eecceescceesseseseeeetreesneeeees always read 0 1 GPIO Ramge 3 Access Status............. (GPR3_STS) 
7  GP1 Timer Reload on KBC Access 0 GPIO Ramge 2 Access Status............. (GPR2_STS) 
0 Normal GP1 Timer Operation................ default 
1 Setting of KBC_STS causes the GP1 timer to I/O Offset 42 — Extended I/O Trap Enable..................... RW 
reload. Te2 Reserved). sezeccvsiscsesssavcctcseavesessnsvesedeye always read 0) 
6 GP1 Timer Reload on Serial Port Access 1 SMI on GPIO Ramge 3 Access............. (GPR3_EN) 
QO Normal GP1 Timer Operation caauemultons default Oi} Disable iise.cccscsceatdiiivicictehli eile default 
1 Setting of COMA_STS or COMB_STS causes 1 Enable 
the GP1 timer to reload. 0 SMIon GPIO Ramge 2 Access............. (GPR2_EN) 
O Disable... cece eccscceesssseeeseseeeesssteeesssees default 
5 Reserved:  ssivesdediwsigeneucd: always read 0) 1 Enable 
4  GP1 Timer Reload on VGA Access 
0 Normal GP1 Timer Operation ............... default 
1 Setting of VGA_STS causes the GP1 timer to 
reload. 
3. GP1 Timer Reload on IDE/Floppy Access 
0 Normal GP1 Timer Operation ............... default 


1 Setting of FDC_STS, SIDE_STS, or 
PIDE_STS causes the GP1 timer to reload. 


2  GP3 Timer Reload on GPIO Range 1 Access 


0 Normal GP3 Timer Operation ............... default 
1 Setting of GR1_STS causes the GP3 timer to 
reload. 
1 GP2 Timer Reload on GPIO Range 0 Access 
0 Normal GP2 Timer Operation ............... default 
1 Setting of GRO_STS causes the GP2 timer to 
reload. 


0 GPO Timer Reload on Primary Activity 
0 Normal GPO Timer Operation ............... default 
1 Setting of PACT_STS causes the GPO timer to 
reload. Primary activities are enabled via the 
Primary Activity Detect Enable register (offset 
37-34) with status recorded in the Primary 
Activity Detect Status register (offset 33-30). 
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General Purpose I/O Registers 


I/O Offset 44 — External SMI / GPI Input Value............. RO I/O Offset 4B-48 - GPI Port Input Value (GPIVAL)...... RO 


Depending on the configuration, up to 8 external SCI/SMI 31-24 Reserved oo... eeeeeseeseeeeeeees always read 0 
ports are available as indicated below. The state of these 23-16 GPI[23-16] by Refresh Sean. .........0.0000... Read Only 
inputs may be read in this register. T5=12 ReServed!)  ivcessecssesicessvesiiedetioneevensevss always read 0 
7 RING# Input Value..isssssssssssssssssseesnee (GPI7 pin) TAD SETEEESO IMDM VME sesesascartnaieiteio Ret oaly 
6 SMBALRT# Input Value... eee (GPI6 pin) V/O Offset 4F-4C - GPO Port Output Value (GPOVAL)RW 
5 —- PME # Input Value... cccssceseseseeeeeeee (GPIS5 pin) Reads f, thi : fet 1 it held 
4 SLPBTN# Input Value........... essen (GPI4 pin) a SGN See ster retin we tase alle wae ek on 
3 General Purpose Input 17 Value ......... (GPI17 pin) . ae R A ' ds 0 
2 General Purpose Input 16 Value ......... (GPI16 pin) - QS€rVed)) ides ileeeusiiane : : pees : 
1 General Purpose Input 1 Value ............. (GPI1 pin) 25-0 GPO[25-0] Output Valve................ c=3 
0 EXTSMI# Input Value 
1/O Offset 45 — SMI/ IRQ / Resume Status .............sse00e RO 


TB RESEPVEO! scsesscscssscasscssvcacecscosseceosenees always reads 0 
4 Latest PCSn Status 
0 Latest PCSn was an I/O Read 
1 Latest PCSn was an I/O Write 
FM SMI or Serial SMI Status 
Hardware Monitor IRQ Status 
SMBus IRQ Status 
SMBus Resume Status 


om NM W 
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System Management Bus I/O-Space Registers 
The base address for these registers is defined in Rx93-90 of 
the Function 4 PCI configuration registers. The System 


Management Bus I/O space is enabled for access by the system 
if RxD2[0] = 1. 


V/O Offset 00 — SMBus Host Statug...............sssccsssesees RWC 
7-5 Reserved  .nc.cé.ccsccessceccesssesscasveiecesazes always reads 0 

4 Failed Bus Transaction.................scccsssscssssseeeees RWC 

0 SMBus interrupt not caused by failed bus 

CFANSACTION 0.00... eeeeeeeeseeeesseeeeeeseeeeesteeeeees default 


1 SMBus interrupt caused by failed bus 
transaction. This bit may be set when the 
KILL bit (I/O Rx02[1]) is set and can be 
cleared by writing a | to this bit position. 


3 —-_ Bus Colllision.............ccsscssssssssssssesessssssessscseeeseees RWC 
0 SMBus interrupt not caused by transaction 
GCOMISION scare cves tsvesccaeedeeadteinetucantestenigseved default 


1 SMBus interrupt caused by transaction 
collision. This bit is only set by hardware and 
can be cleared by writing a 1 to this bit 


position. 
2 —_ Device Error .........ccscssscsscesscesscsssssesscessesscesoees RWC 
0 SMBus interrupt not caused by generation of 
an SMBus transaction error..............e default 


1 SMBus interrupt caused by generation of an 
SMBus transaction error (illegal command 
field, unclaimed host-initiated cycle, or host 
device timeout). This bit is only set by 
hardware and can be cleared by writing a 1 to 
this bit position. 


1 = SMBus Interrupt... ececcceccceescceeseesens RWC 
0 SMBus interrupt not caused by host command 
(00) 0010) (ol 0) | er default 


1 SMBus interrupt caused by host command 
completion. This bit is only set by hardware 
and can be cleared by writing a 1 to this bit 


position. 
O HOSt BuUSY sesiccacccscscsccescscsssesscosssssaccaccoesssseceasesecss RO 
QO SMBus controller host interface is not 
processing a command ......... eee eeeeeeeeeeee default 


1 SMBus host controller is busy processing a 
command. None of the other SMBus registers 
should be accessed if this bit is set. 
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1V/O Offset 01h — SMBus Slave Status..............ssessreee RWC 
7-6 Reserved oo..eeeiecceeeeeseeseeseeeeees always reads 0 

5 Allert Status oo... ccesscscecstscstssssscssscsssseessees RWC 

0 SMBus interrupt not caused by SMBALERT# 
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1 


SIONAL! sshceveredes wscecanctvascestcupmesstuecesvecenvtvens default 
SMBus interrupt caused by SMBALERT# 
signal. This bit will be set only if the Alert 
Enable bit is set in the SMBus Slave Control 
Register at I/O Offset RO8[3]. This bit is only 
set by hardware and can be cleared by writing 
a | to this bit position. 


4 Shadow 2 Status..............ccccccccccsccscccssccrcccrcceeeee RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 2......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 2. This bit is only set by 
hardware and can be cleared by writing a 1 to 
this bit position. 


3 Shadow 1 Stattus................cccccccccccscccscsererecceeeees RWC 


0 


1 


SMBus interrupt not caused by address match 
to SMBus Shadow Address Port 1......... default 
SMBus interrupt or resume event caused by 
slave cycle address match to SMBus Shadow 
Address Port 1. This bit is only set by 
hardware and can be cleared by writing a | to 
this bit position. 


2 Slave Status scssiciscsiciscncsrcaccnciscoscssssccscsssscossasss RWC 


0 


1 


SMBus interrupt not caused by slave event 
TM ALCHY ase a caldisevndacesasteveseceesactncevsbedansesseete default 
SMBus interrupt or resume event caused by 
slave cycle event match of the SMBus Slave 
Command Register at PCI Function 4 
Configuration Offset D3h (command match) 
and the SMBus Slave Event Register at 
SMBus Base + Offset 0Ah (data event match). 
This bit is only set by hardware and can be 
cleared by writing a | to this bit position. 


T Reserved). ..c.éseisssicenves ediiingyestess always reads 0 
0 Slave Busy  .......ccccccccsscsscccsssscccsscssscssscscssssssscsesees RO 


0 


1 


SMBus controller slave interface is not 
Processing data ........eeeeeseeseeeesteeeseeeees default 
SMBus controller slave interface is busy 
receiving data. None of the other SMBus 
registers should be accessed if this bit is set. 


System Management Bus I/O-Space Registers 
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V/O Offset 02h — SMBus Host Control......sssssesssecsseesseeee RW 
7 Reserved 
6 = Start 

0 Writing 0 has no effect... ee default 
1 Start Execution of Command 
Writing a | to this bit causes the SMBus 
controller host interface to initiate execution of 
the command programmed in the SMBus 
Command Protocol field (bits 4-2). All 
necessary registers should be programmed 
prior to writing a | to this bit. The Host Busy 
bit (SMBus Host Status Register bit-0) can be 
used to identify when the SMBus controller 
has completed command execution. 
5 Reserved) ccsusceiseiicieicessccssteieecseesees always reads 0 
4-2. SMBus Command Protocol 
000 Quick Read or Write ...........cceeeesteeeees default 
001 Byte Read or Write 
010 Byte Data Read or Write 
011 Word Data Read or Write 
100 Reserved 
101 Block Read or Write 
110 Reserved 
111 Reserved 
1 Kill Transaction in Progress 
0 Normal host controller operation ........... default 
1 Stop host transaction currently in progress. 
Setting this bit also sets the FAILED status bit 
(Host Status bit-4) and asserts the interrupt 
selected by the SMB Interrupt Select bit 


(Function 4 SMBus Host Configuration 
Register RxD2[3]). 
0 Interrupt Enable 
0 Disable interrupt generation ..........0...0... default 


1 Enable generation of interrupts on completion 
of the current host transaction. 
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I/O Offset 03h — SMBus Host Command................cse000+ RW 

7-0 SMBUS Host Command .................0006 default = 0 

This field contains the data transmitted in the 
command field of the SMBus host transaction. 


V/O Offset 04h — SMBus Host Address........+..1::s:ss:ee100e RW 
The contents of this register are transmitted in the address field 
of the SMBus host transaction. 

7-1 SMBUS AddFre$s ...............:cccccceeseeeesteeees default = 0 
This field contains the 7-bit address of the targeted 
slave device. 

0 SMBUS Read or Write 
QO Execute a WRITE command ................. default 
1 Execute a READ command 


V/O Offset 05h — SMBus Host Data 0 ..............cssessrsseree RW. 
The contents of this register are transmitted in the Data 0 field 
of SMBus host transaction writes. On reads, Data 0 bytes are 
stored here. 

7-0 SMBUS Data 0.0.0.0. eects default = 0 
For Block Write commands, this field is programmed 
with the block transfer count (a value between | and 
32). Counts of 0 or greater than 32 are undefined. 
For Block Read commands, the count received from 
the SMBus device is stored here. 


I/O Offset 06h — SMBus Host Data 1 ...................--ccceeeeee RW 
The contents of this register are transmitted in the Data 1 field 
of SMBus host transaction writes. On reads, Data | bytes are 
stored here. 

7-0 SMBUS Data 1... eeseeeetteeees default = 0 


V/O Offset 07h — SMBus Block Data ........:::sscssscesseeeseeeees RW 
Reads and writes to this register are used to access the 32-byte 
block data storage array. An internal index pointer is used to 
address the array. It is reset to 0 by reads of the SMBus Host 
Control register (I/O Offset 2) and incremented automatically 
by each access to this register. The transfer of block data into 
(read) or out of (write) this storage array during an SMBus 
transaction always starts at index address 0. 

7-0 SMBUS Block Data... default = 0 
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V/O Offset 08h — SMBus Slave Control..........1:s:ssssessseeree RW 
7-4 Reserved 
3. SMBus Alert Enable 
QO).  TiSabl wcsccseesadesas eis tiecveeitinnsnsed default 
1 Enable generation of an interrupt or resume 
event on the assertion of the SMBALERT# 


signal 
2 SMBus Shadow Port 2 Enable 
QO! Disable iecciececcccccereiatccecstane hee dic teetiscdteed default 


1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port 2 register (PCI 
function 4 configuration register RxD5). 

1 SMBus Shadow Port 1 Enable 

QO” Disable sieceiccssseseiese seassstetesseeseeens default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus Slave Shadow Port | register (PCI 
function 4 configuration register RxD4). 

0 SMBus Slave Enable 

O° Disable: <i. eksiindsgineiiwiasksens default 

1 Enable generation of an interrupt or resume 
event on external SMBus master generation of 
a transaction with an address that matches the 
SMBus host controller slave port of 10h, a 
command field which matches the SMBus 
Slave Command register (PCI function 4 
configuration register RxD3), and a match of 
one of the corresponding enabled events in the 
SMBus Slave Event Register (I/O Offset OAh). 
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1/O Offset 09h — SMBus Shadow Command .............e000 RO 


This register is used to store command values for external 
SMBus master accesses to the host slave and slave shadow 


ports. 

7-0 Shadow Comman...................ccccccsccceceeees default = 0 
This field contains the command value which was 
received during an external SMBus master access 
whose address field matched the host slave address 
(10h) or one of the slave shadow port addresses. 

I/O Offset 0Ah — SMBus Slave Event ...................sseeeee0 RW 


This register is used to enable generation of interrupt or 
resume events for accesses to the host controller’s slave port. 
15-0 SMBus Slave Event ..........0..0. cece default = 0 
This field contains data bits used to compare against 
incoming data to the SMBus Slave Data Register (I/O 
Offset OCh). When a bit in this register is set and the 
corresponding bit the Slave Data register is also set, 
an interrupt or resume event will be generated if the 
command value matches the value in the SMBus 
Slave Command register and the access was to 
SMBus host address 10h. 


V/O Offset 0Ch — SMBus Slave Data ......ssssessseesseesserseees RO 
This register is used to store data values for external SMBus 
master accesses to the shadow ports or the SMBus host 
controller’s slave port. 

15-0 SMBus Slave Data............0. cece default = 0 
This field contains the data value which was 
transmitted during an external SMBus master access 
whose address field matched one of the slave shadow 
port addresses or the SMBus host controller slave 
port address of 10h. 
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Offset 29 — FAN1 (Pin T12) Count Reading................++ RW 
Offset 2A — FAN2 (Pin U12) Count Reading................+ RW 


Hardware Monitor I/O Space Registers 


The I/O base address for access to the Hardware Monitor 
registers is defined in Rx71-70 of function 4 PCI configuration 
space. The hardware monitor I/O space is enabled for I/O 
access by the system if Rx74[0] = 1. 


Offset 13 — Analog Data 15-8 ............ccccccccsscssssssssssrsseeeeees RW 


Offset 1F — TSENS3 Temperature Reading.................0+ RW 


Temperature sensor 3 is an internal bandgap-type sensor which 
has 10-bit resolution. The high order 8 bits are stored here and 
the low order 2 bits are stored in Rx49[7-6]. Only the high 
order 8 bits are used for comparison with the limit values in 
offsets 1D and 1E. 


Offset 20 — TSENS1 Temperature Reading ..................+ RW 


Temperature sensor | is an external sensor input on pin W13 
which has 10-bit resolution. The high order 8 bits are stored 
here and the low order 2 bits are stored in Rx4B[7-6]. Only 
the high order 8 bits are used for comparison with the limit 
values in offsets 39 and 3A. 


Offset 21 — TSENS2 Temperature Reading .................0+ RW 


Temperature sensor 2 is an external sensor input on pin Y13 
which has 10-bit resolution. The high order 8 bits are stored 
here and the low order 2 bits are stored in Rx49[5-4]. Only 
the high order 8 bits are used for comparison with the limit 
values in offsets 3D and 3E. 


Offset 22 - VSENS1 (Pin U13) Voltage Reading (2.0V).RW 


Offset 23 — VSENS2 (Pin V13) Voltage Reading (2.5V). RW 
Offset 24 — Internal Core Voltage Reading (3.3V) ......... RW 


Offset 25 — VSENS3 (Pin W14) Voltage Reading (5V) ..RW 
Offset 26 — VSENS4 (Pin Y14) Voltage Reading (12V).. RW 


Offset 27 — Reserved (-12V Sense Voltage Reading)...... RW 
Offset 28 — Reserved (-5V Sense Voltage Reading)........ RW 
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The above two locations store the number of counts of the 
internal clock per fan revolution. 


Offset 2B — VSENS1 Voltage High Limit (CPU 2.0V)... RW 
Offset 2C — VSENS1 Voltage Low Limit (CPU 2.0V) ... RW 


Offset 2D - VSENS2 Voltage High Limit (NB 2.5V)..... RW 
Offset 2E — VSENS2 Voltage Low Limit (NB 2.5V)...... RW 
Offset 2F — Internal Core Voltage High Limit (3.3V).... RW 
Offset 30 — Internal Core Voltage Low Limit (3.3V)..... RW 
Offset 31 — VSENS3 Voltage High Limit (5V)................ RW 


Offset 35 — Reserved (-12V Sense High Limit)............... RW 
Offset 36 — Reserved (-12V Sense Low Limit)................ RW 
Offset 37 — Reserved (-5V Sense High Limit)................. RW 
Offset 38 — Reserved (-5V Sense Low Limit)................+. RW 


Offset 39 — TSENS1 Hot Temperature High Limit........ RW 
Offset 3A — TSENS1Hot Temp Hysteresis Lo Limit...... RW 
Offset 3B — FAN1 Fan Count Limit ...................00eeeseeeeeee RW 
Offset 3C — FAN2 Fan Count Limit ...................seseeseeeeeee RW 


The above two locations store the number of counts of the 
internal clock per fan revolution for the low limit of the fan 
speed. 


Note: For high limits, comparisons are “greater than” 
comparisons. For low limits, comparisons are “less than or 
equal” comparisons. 


One consequence of the above is that if high limits are set to 
all ones (FFh or 11111111b), interrupts are disabled for high 
limits (i.e., interrupts will only be generated for cases when 
voltages are equal to or below the low limits). 
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Offset 40 -—Hardware Monitor Configuration ................ RW 


7 Initialization 
O Normal operation ..0...... eee default 
1 Restore power-up default values to this 
register, the interrupt status and mask registers, 
the FAN/RST#/OS# register, and the OS# 
Configuration / Temperature Resolution 
register. This bit automatically clears itself 
since the power-on default is 0. 
6 Chassis Intrusion Reset 


O Normal operation ......... eee default 
1 Reset the Chassis Intrusion pin 
5-4 Reserved (R/W) ............:cccccccsssseeeeesteeeesens default = 0 


3. Hardware Monitor Interrupt Clear 
0 Normal operation 
1 Clear the hardware monitor interrupt output 
(does not effect the contents of the interrupt 
status register). Normally set during interrupt 
SOLVICE s scbsceas otc passayeieucess cases vena teueeiaeeaeseed default 
Z “ROS€PVEO.  sveccsesiscdeastscossescesccass vetets. always reads 0 
1 Hardware Monitor Interrupt Enable 
0 Disable hardware monitor interrupt output.. def 
1. Enable hardware monitor interrupt output 
0 Start 
0 Place hardware monitor in standby mode.... def 
1 Enable startup of hardware monitor logic. 
At startup, limit checking functions and 
scanning begins. All high and low limits 
should be set prior to turning on this bit. Note: 
the hardware monitor interrupt output will not 
be cleared if the user writes a zero to this bit 
after an interrupt has occurred (the hardware 
monitor interrupt clear bit must be used for this 
purpose). 
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Offset 41 -Hardware Monitor Interrupt Status 1........... RO 
7 Fan 2 Error 
QO! NO ELL OF sncieicccicscceccaessadecacnsavcvadenascdeceeessed default 


1 Fan 2 count limit exceeded 
6 Fan1 Error 


OO" “NO sOrrOls x sive sdcdes sok ecchsoseleaisaeecsseldcesd default 
1 Fan 1 count limit exceeded 
BS RES€rVed! isssivsessstssssscssssssoscssavascesees always reads 0 


4  TSENS1 Temperature Error 
INO SCr COT oie. dockees savedion eraceavaevessevstnensiscctet? default 
1 High or low hot temperature limit exceeded. 
The interrupt mode is determined by 
Temperature Resolution register Rx4B[1-0]. 
3. VSENS3 Voltage Error (5V) 
QO? NO Cr0OT cece teece vas eteravuscecsoctscceivaatigesa? default 
1 High or low limit exceeded 
2 Internal Core VCC Voltage Error (3.3V) 
Or. INO GL0O0 iccccicccsscetsearea tates ces easeatieen eee default 
1 High or low limit exceeded 
1 VSENS2 Voltage Error (2.5V NB Core Voltage) 
OO: NO:OrrOties. :essiert ses beikstaitethetetonssteiiocteensesd default 
1 High or low limit exceeded 
0  VSENSI1 Voltage Error (2.0V CPU Core Voltage) 
Oh. INO Gr fOT eas fayceesatia decasads cavetervesveeeceassaceve? default 
1 High or low limit exceeded 


Offset 42 -Hardware Monitor Interrupt Status 2........... RO 
7  TSENS3 (Internal Bandgap) Temp Error 
Oh. NOserrOr sis ecdicceesetecteicet echs cel eecuscatiectecabeus default 


1 High or low hot temperature limit exceeded. 
Interrupt mode is determined by Rx4B[5-4]. 
6-5 Reserved oo..eeeeeececeeeeeeseeeeeereeee always reads 0 
4 Chassis Error 
QO! NOMGICOF vcs. .ssisiei ieee Ginnie default 
1 Chassis Intrusion has gone high 
3. TSENS2 Temperature Error 
OQ? INO G0COL sev scecives savers tet a Reaverweceees vorsgyed d223 default 
1 High or low hot temperature limit exceeded. 
Interrupt mode is determined by Rx4B[3-2]. 
2-1; (Reserved:  sisnessissiecucoiasinee: always reads 0 
0 VSENS4 Voltage Error (12V) 
OQ) NO CrP sie igscie ce ciasceeeie need default 
1 High or low limit exceeded 
Note: When either status register is read, status conditions in 
that register are reset. In the case of voltage priority 
indications, if two or more voltages were out of limits, then 
another indication would automatically be generated if it was 
not handled during interrupt service. Errant voltages may be 
disabled in the control register until the operator has time to 
clear the errant condition or set the limit higher or lower. 
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Offset 43 -Hardware Monitor Interrupt Mask 1 .......... RW. 
7 Fan 2 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
6 Fan 1 Count Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
5 TSENS1 Thermal Alarm Control Mask 
0 Enable TSENSI over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set )def 
1 Disable 
4  TSENS1 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
3 VSENS3 Voltage Error Mask (5V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
2 Internal Core VCC Voltage Error Mask (3.3V) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
1 VSENS2 Voltage Error Mask (2.5V NB Core) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
0  VSENS1 Voltage Error Mask (2.0V CPU Core) 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
Offset 44 -Hardware Monitor Interrupt Mask 2.......... RW 
7 TSENS3 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
6 TSENS3 Thermal Alarm Control Mask 
0 Enable TSENS3  over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set) def 
1 Disable 
5 TSENS2 Thermal Alarm Control Mask 
0 Enable TSENS2 over-temp condition to 
control the thermal alarm (function 4 Rx40[7] 
automatic CPU clock throttling must be set) def 
1 Disable 
4 Chassis Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
3. TSENS2 Temperature Error Mask 
0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 
221 RESErVed! sescecsssessscesseecsecdsvncosveaventede always reads 0 
0  VSENS4 Voltage Error Mask (12V) 
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0 Enable interrupt on error status bit set......... def 
1 Disable interrupt on error status bit set 


Hardware Monitor I/O Space Registers 
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Offset 47 -Hardware Monitor Fan Configuration......... RW 


7-6 Fan 2 RPM Control 
00 Divide by 1 
Ol Divide by 2 
10 Divide by 4 
11 Divide by 8 
5-4 Fan 1 RPM Control 
00 Divide by 1 
01 Divide by 2 
10 Divide by 4 
11 Divide by 8 
3-0 RES€rved)  scceacisninnideuieien always reads 0 


oi duuiva Huadbubced subevers Aiaeets easeenyees default 


Offset 49 -Hardware Monitor Temp Low Order ValueRW 


7-6 TSENS3 Value Low-Order Bits 
Upper 8 bits are stored in offset 1Fh 
5-4 TSENS2 Value Low-Order Bits 


Upper 8 bits are stored in offset 21h 
3. Over Temperature Active Low for PMU to 
Control Stop Clock 


QO: « DiS able: sicdenscetsevedsavedveddisvewscdeiteedeasiveess default 
1 Enable 

2 Chassis Active Low Output 20 msec 
> Disable .sisscicevasceyssevsschccibesssedeseateecedesieas? default 
1 Enable 

1 ‘Interrupt Active High Output 
O: Disable wcities icine and iieeead default 
1 Enable 

O° “Reserved. sscisvicseteecsssetieeasetvcssvesizaas always reads 0 
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Offset 4B -—Temperature Interrupt Configuration ........ RW 

7-6 TSENS1 Value Low-Order Bits .................. def = 00 
Upper 8 bits are stored in offset 20h 

5-4 TSENS3 Hot Temp Interrupt Mode........... def = 01 

3-2 TSENS2 Hot Temp Interrupt Mode........... def =01 

1-0 TSENS1 Hot Temp Interrupt Mode ........... def = 01 
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The following applies to each of the above 3 fields 

00 Default Interrupt Mode. An interrupt occurs if 
the temperature goes above the hot limit. The 
interrupt will be cleared once the status register 
is read, but will be generated again when the 
next conversion is completed. Interrupts will 
continue to be generated until the temperature 
goes below the hysteresis limit. 
One-Time Interrupt Mode. An interrupt is 
generated if the temperrature goes above the 
hot limit. The interrupt will be cleared when 
the status register is read. Another interrupt 
will not be generated until the temperature first 
drops below the hysteresis limit............. default 
Comparator mode. An interrupt occurs if the 
temperature goes above the hot limit. This 
interrupt remains active until the temperature 
goes below the hot limit (i.e., no hysteresis). 
11 Default Interrupt Mode (same as 00) 


01 


10 
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Function 5 & 6 Registers - AC97 Audio & Modem Codecs Offset 9 - Programming Interface (OOh)..............scecsssssees RO 


The codec interface is hardware compatible with AC97 and 
SoundBlaster Pro. There are two sets of software accessible 
registers: PCI configuration registers and I/O registers. The 
PCI configuration registers for the Audio Codec are located in 
the function 5 PCI configuration space of the VT8231. The 
PCI configuration registers for the Modem Codec are located 
in the function 6 PCI configuration space. The I/O registers 
are located in the system I/O space. 


PCI Configuration Space Header — Function 5 Audio 
Offset 13-10 - Base Address 0 — SGD Control / Status... RW 


Offset 1-0 - Vendor ID ..s.ssssssssssssssrsssssrssssssnsssssssssssnsssessssses RO 31-16 Reserved ees always reads 0 
0-7 Vendor ID cecccccceccceeeee ( 106h = VIA Technologies) 15-8 Base Address ............ccceececc cece ce seeeeeeceeeees default = 00h 
7-0 00000001b (256 bytes) 
Offset 3-2 - Device ID .............cccssscccssssscccssrcccssssscccssccccsssees RO Offset 17-14 - Base Add 1-FM NMIStat RW 
0-7 Device ID (3058h = VT8231 Audio Codec) eee ada) (acetone = ; = ress = 2 " —— a0 
- SERVER sissscisviccssosessebiseeasvecszeacsags always reads 
Offset 5-4 - Comman.............ccsscssscssscsrscsssssesssscssscesscessees RW. 15-2 Base AddresS..............:.cccsccceesteeeeees default = 0000h 
15-10 Reserved on... eeeereeeeereees always reads 0 1-0 01b (4 bytes) 
9 Fast Back-to-Back.................cccccceeeseeeeeeees fixed at 0 
8 — SERR# Enable ........scccccccccccccsssssssssssssseeeeee fixed tq - Oliset 1B-18 - Base Address 2 — MIDI Port ...u.ssss RW 
7 — Address Stepping .....scsssssssssssssssssssssssssssss000 Axedartt 31-16 Reserved on. cceeeeeeesseceseeceseeeeneeees always reads 0 
6 Parity Error Response .....ssssscssssssssssssssseses fixed at 0 15-2 Base Address..........0. eee eee default = 0330h 
5 VGA Palette Snoop ............::ccceccceseseeeeees fixed at 0 1-0 O1b (4 bytes) 
4 Memory Write and Invalidate ................... fixed at 0 Offset 2F-2C — Subsystem ID / Sub Vendor ID............. RO* 
3. Special Cycle Monitoring ............000.00000.. fixed at 0 “This register is RW if function 5-6 Rx42[5] = 1 
2 Buss Master .00....... eee cecccccceeeeessneeeeeeeeeeeees fixed at 0 
1 Memory Space... cee eeceeeseeeneeeeneeeeaees fixed at 0 : Z 
ff 4 — ture P Default = COh) ..............00 R 
0 WO Space veecessccsssssssssessesseee default=0 (disabled)  OffSet34—Capture Pointer (Default = CO o 
Offset 7-6 = Starters sssssssssssssssssssssssssssssasssunsssunessaness Rw —-_-Dffset SC = Interrupt Line sscescnaennsenenssetncnssssess RW 
15 Detected Parity Error... fixed at 0 a cana ee ak ng ee alvaye east 
14 = Signalled System Error...............0.. eee fixed at 0 . nrc i ea nee derault 
13. Received Master Abort...............:::ccsceeee fixed at 0 0001 ino Sr eae Fea eag teen eae een 
12 Received Target Abort .................... ee fixed at 0 OOTO Reserved 
11 Signalled Target Abort........... eee fixed at 0 O011 IRQ3 
10-9 DEVSEL# Timing 0100 IROQ4 
OO East 0101 IRQS 
OL Medium... cee eccsccceeseseeceesseeeeesseeeeeees fixed 0110 IRQ6 
ae 0111 IRQ7 
11 Reserved 1000 IRO8 
8 Data Parity Error............ ee eeeeeeeeeeeeeeeee fixed at 0 1001 IRQS 
7 Fast Back-to-Back Capable........................ fixed at 0 1010 IRQ10 
6-5 Reserved oo....eecscceccessccesssseeeeseneeeeeens always reads 0 1011 IROL 
4 PMLA. eaitiissesvessvessesissistoivtneeciise fixed at 1 1100 IRQI2 
3-0 Reserved ou....eeccccccesssceeesseeessteeeeee always reads 0 1101 IRQI3 
Offset 8 - Revision ID (40h) ...sssssssccssssssssssssssssssssssssssssssssees RO 1110 IRQI4 


7-0 Silicon Revision Code 1111 Disabled 


Offset 3D - Interrupt Pin (O3)) ...............ccccsssssssssssessssesees RO 


Offset 3E - Minimum Grant (OOh)..............cccccccsccssscssrseees RO 


Offset 3F - Maximum Latency (OOh) ..........ccccccsssssssesseeees RO 
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PCI Configuration Space Header — Function 6 Modem 


Offset 1-0 - Vendor ID ......s.scsscsssscsscsssssscssssenssssasensssasenees RO Offset 13-10 - Base Address 0 - SGD Control / Status . RW 
0-7 Vendor ID _................. (1106h = VIA Technologies) 31-16 Reserved oi. eeeeeeereeeees always reads 0 
15-8 Base AdIress..............eccceeceeesreeeseeeeaees default = 00h 

Offset 3-2 - Device ID ........sssssserseersersseereessseeserssseeserteseeseee RO 7-0 00000001b (256 bytes) 


0-7 DeviceID (3068h = 8231 Modem Codec) 
Offset 1F-1C - Base Address 3 — Codec Reg Shadow.... RW 


Offset 5-4 - COmMANG ..........+..ssesssssesesssseesssessssesesesseseeseres RW. 31-16 Reserved vcccccccccccccceeesessteees always reads 0 
15-10 Reserved oo. eee eeeeeeee always reads 0 15-8 Base Address................c cece eeeeeeees default = 00h 
9 = Fast Back-to-Back..............ccceeeceesneeseeeeees fixed at 0 7-0 00000001b (256 bytes) 
8 SERR# Enable... eee fixed at 0 . 
7 — Address Stepping .......ssscsssssssssssseseeeeeseeeee fixed at 0 Offset 3C - Interrupt Line...............cccsessecssecseersesssees RW. 
6 Parity Error Response ............0.:.ccecee fixed at 0 T-A Reserved oo.eeeeeecceesceeeseeseneeeeneeeeaees always reads 0 
5 VGA Palette Snoop ..........:cccceceeeeeeeteee: fixed at 0 3-0 Audio Interrupt Routing 
4 Memory Write and Invalidate ................... fixed at 0 O000 Disabled... eee ceeseeeseeeeneeetneeeseeeeees default 
3 Special Cycle Monitoring ...........0000000.. fixed at 0 0001 IRQI 
2. Bus Master ssc cscciiiraeindieank: fixed at 0 0010 Reserved 
1) Memory Space........sccsssssesssssessssesssseesssseeeen fixed at 0 0011 IRQ3 
0 WO Space vecccccscssssesssseessseeeeees default=0 (disabled) 0100 IRQ4 
0101 IRQ5 
Offset 7-6 - Status ..........cescccscscscssscscscssscsccssscssssssssssseecees RWC 0110 IRQ6 
15 Detected Parity Error....................e fixed at 0 0111 IRQ7 
14 _— Signalled System Error.............ccccece fixed at 0 1000 IRQ8 
13. Received Master Abort...............000c000 fixed at 0 1001 IRQ9 
12 Received Target Abort ...............cceeeeeeees fixed at 0 1010 IRQ10 
11 Signalled Target Abort.....0..00. ee fixed at 0 1011 IRQI1 
10-9 DEVSEL# Timing 1100 IRQ12 
00 Fast 1101 IRQ13 
OL Medtittwiccscccuniehnis.cenitieadiciaiedsh fixed 1110 IRQ14 
10 Slow 1111 Disabled 
11 Reserved : 
8 Data Parity Error.ccccssscccccossssscccsssssccccssnee fixed ak0 Offset 3D - Interrupt Pin (03h) ........c.csscsscssssssssssssesess RO 
G (Mast Back-to-back: C apawle sisivnirsiisite fixed at Offset 3E - Minimum Grant (0h) .sssssseccsssssssssesssssesnse RO 
6-0 Reserved! — sicsecsisesseeiiesessescvsses: always reads 0 
Offset 8 - Revision ID (nh) csssssssssssssusssusssssssusssusssuses RO Pilfiset SF - Maximum Latency (00h) ssssssesssssenensesen RO 


7-0 Silicon Revision Code (0 indicates first silicon) 


Offset 9 - Programming Interface (OOh)...........csccccccsssees *RO 


Offset A - Sub Class Code (80h)................sssssssssssssssseees *RO 


Offset B - Base Class Code (07h)........sscscccscssssssssssssessseees *RO 


*Registers 9-B are RW if function 5-6 Rx44[5] = 1 
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Function 5 & 6 Codec-Specific Configuration Registers 


Offset 40 - AC97 Interface Status ........ere RO Offset 41 - AC Link Interface Control ..............::::0100e RW 
T-5 Reserved ooieeeccecccccessssscccccecsssssneeeeees always reads 0 7  AC-Link Interface Enable (ENAC97) 
4 AC97 Codec Low-Power Status...............sccssseeees RO Oo Disables: ssczesciscedeetashseveisstecsaetscsvasieeaees default 
0 AC97 Codec not in low-power mode 1 Enable 
1 AC97 Codec in low-power mode 6 AC-Link Reset (ACRST#) 
3. “Reserved! | sssisssstivecisissseaecieas: always reads 0 0 Assert AC-Link Reset... eee default 
2 Secondary Codec 2 (CID=10b) Ready Status....RO 1 De-assert AC-Link Reset 
0 Codec Not Ready 5 AC-Link Sync (RSYNCHI) 
1 Codec Ready (AC97 ctrlr can access codec) O Release SYNC 2... eeeccceesseceeseteeeeeees default 
1 Secondary Codec 1 (CID=01b) Ready Status....RO 1 Force SYNC High 
0 Codec Not Ready 4 AC-Link Serial Data Out 
1 Codec Ready (AC97 ctrlr can access codec) O Release SDO 0.0.0... ceeecesteeeeeteeeeeees default 
0 Primary Codec Ready Status .............cscescecssesees RO 1 Force SDO High 
0 Codec Not Ready 
1 Codec Ready (AC97 ctrlr can access codec) Function 5 Only (Reserved in Function 6): 
3 + -Variable-Sample-Rate On-Demand Mode 
QO) Disabl@ycsccscst ci. dein Ae default 
1 Enable 


Bit valid in function 5 only (reserved in function 6) 
2 AC Link SGD Read Channel PCM Data Output 
QO) Disablesestcscnesieititi ehiieete: default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
1 AC Link FM Channel PCM Data Out (SELFM) 
QO! Disable isiscacestceccccsssscveecess cassnsesesseccesvsserse default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
0 AC Link SB PCM Data Output (SELSB) 
Ol DiSabl @icsiscccaceiscedadinsceeessiedsveivesssciseessetss default 
1 Enable 
Bit valid in function 5 only (reserved in function 6) 
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Offset 42 — Function Enable.................00- RW (Function 5 
Offset 42 — Function Enable.......................+ RO (Function 6 


7 MIDI PnP 
0 MIDI Port Address Selected by Rx43[3-2]. def 
1 MIDI Port Address Selected by IOBase2 

6 Mask MIDI IRQ 


QQ) DiS able sca csssciccdeesdscdssseecesdazeeeessccecaneatinavs default 
1 Enable 

5‘ Function 5 Config Reg Rx2C Writable 
QO: FORK2C-2F RO ws is. st ivsieeenieen default 


1 FSRx2C-2F RW 
4 Gate SoundBlaster PCM When FIFO Empty 


O Disable ........ccccccsssscccceeesessseeeeeeeeeseees default 
1 Enable 

3. Game Port Enable (ENGAME) 
O) Disable ciscsisscteesesiraedeistesteasstisties eevee default 


1 Enable (200-207h) 

2 FM Enable (ENFM) 
Oe. Disable assesses scciviis igesiccteetivasascegentecaneeseeeed default 
1 Enable (388-38B) 

1 MIDI Enable (ENMIDID 


QO: DiSabl ecessssccssetscexienaseiccceactendezetiecetaviectes default 
1 Enable 

0 SoundBlaster Enable (ENSB) 
OQ) “Disable 2sssssuceedvciasiegen cd cctecdssticvensveseosssess? default 
1 Enable 


00% IROS: seciediessuegiii ete oienigerny ise: default 


11 IRQIO 
5-4 SoundBlaster DRQ Select (SBDRQS[1:0]) 
00 DMA Channel 0 
O01 DMA Channel 1.00.0... cceeeeceeeeeees default 
10 DMA Channel 2 
11 DMA Channel 3 
3-2 MIDI Decode Select (MIDIBASE) 
00 300-303h 
01 310-313h 
10 320-323h 
WA’ “3302333 be oishiigs cls ionesies tadeessleetessaceoesanees default 
1-0 SoundBlaster Decode Select (SBBASE) 
QO 220-22FM .............sccecserccoseseeccosevesesseseeess default 
01 240-24Fh 
10 260-26Fh 
11 280-28Fh 
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Offset 44 — MC97 Interface Control.......... RO (Function 5 
Offset 44 — MC97 Interface Control ......... RW (Function 6 
7 Function 5 AC-Link Interface Access 
ORs BY (ct: 10) (en default 
1 Enable 
6 Secondary Codec Support 
QO: Disable vvcccsssscessteesecysieviesiesieedavsiveenGeevneees default 
1 Enable 
5‘ Function 6 Config Reg Rx9-B Writable 
O FO6RX9-B RO... ccccccccesseeeeeeseeeeeeee default 


1 F6Rx9-B RW 
4 Function 6 Config Reg 2Ch Writable 
O FORX2C-2F RO... ceceeceeceeeteeseeteeesees default 
1 F6Rx2C-2F RW 
3-0 Reserved 


Offset 48 — FM NMI Control....................- RW (Function 5 
Offset 48 — FM NMI Control...................0+ RO (Function 6 


7-3 Reserved 
2 FM IRQ Select 

0 Route FM Trap interrupt to NMI........... default 
1. Route FM Trap interrupt to SMI 

1 EFM SGD Data for SoundBlaster Mixing 


O: Disabl@ ssc. icsist cities default 
1 Enable 

0 FM Trap Interrupt 
O Enable... cccccsssssccccceceesssenneeeeeees default 
1 Disable 


Offset 4B-4A — Game Port Base Address . RW (Function 5) 


Offset 4B-4A — Game Port Base Address .. RO (Function 6) 
15-0 Game Port Base Address ....................0008 default = 0 
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Function 5 I/O Base 0 Regs — DXSn Scatter/Gather DMA 
“n’” is 0-3 for DXS channels 0-3 


1/O Offset n0 - DXSn SGD Read Channel Status ....... RWC 
7 SGD Active (0 = completed or terminated)........ RO 
6-3 Reserved o...ceeeeeeeeeeeeeeeseeseeeneees always reads 0 
2 —- SGD Stopped .............ccssccccsssccecssscccssscccsscccssssseeee RO 
LL SGD EOL.  assssccsisscsssssssssscsssssssssssssssssnasssossssaasss RWC 
O: SGD Pas: —csssissicssnccisscsssesssasacssasscsetenasvesnsssnss RWC 
1/O Offset nl - DXSn SGD Read Channel Control........RW 
7 SGD Trigger ...........cccseseseeeee WO (always reads 0) 

0 Noeffect 

1 Trigger SGD Operation 

6 SGD Terminate ..............ccccceee WO (always reads 0) 

0 Noeffect 


1 Terminate SGD Operation 
5 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
4 SGD Pause 
0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
3-2 Reserved, ciecesesessesseasclisecieeeieensieves always reads 0 
1 ‘Interrupt on EOL @ End of Block 


QO. “Disable: 2iciccsecieek 3s. eke ske ceed decieeeazecceaacneees default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
Q: Disable wiseciecsccticcssestaceticens ieceueeerceuieanies default 
1 Enable 
V/O Offset n2 - DXSn Read Channel Left Volume......... RW 


7-6 Reserved oo..ceeeeeceeeeeeeeeeneeeneeee always reads 0 
5-0 Left Volume Control 


OOOOOO 0 dD... eee cccccceeessteeeessneeeenseeeeens default 
000111 -10.5 db 

OLIILL = -46.5 db... eccceeeessseeessseeeees default 
111111 muted (instead of —94.5 db) 


7-6 Reserved 
5-0 Right Volume Control 


OOOOOO OD... eeccccceessteeeessteeeeesseeeess default 
000111 -10.5 db 

OLLI] = 46.5 db s.iccscccccsccceeecdsscis sees cecsseescesss default 
111111 muted (instead of —94.5 db) 


Preliminary Revision 0.8 October 29, 1999 


I/O Offset n7-n4 — DXSn SGD Table Pointer Base........ RW 
31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Address ...........scsssssssssssssccssscssecees R 

I/O Offset nB-n8 — DXSn Read Channel Format............ RO 


31-24 Stop Index (SGD operation will stop at end of entry) 
23-22 Reserved oon... cesessseseeseeeseeeseeeees always reads 0 
21-20 PCM Format 


OO 8-Bit Mono Format...........c cece default 
01 8-Bit Stereo Format 
10 16-bit Mono Format... eee default 


11 16-bit Stereo Format 
19-0 DXSx Channel Sample Rate 


I/O Offset nF-nC — DXSn SGD Count Pointer................ RO 


31-24 Current SGD Index 
23-0 Current SGD Count 


SGD Table Format 
68 62 61 60-56 55-32 31-0 
EOL FLAG STOP -reserved- Base Base 
(FM Count Address 
Chan [23:0] [31:0] 


Only) 


EOL ~ End Of Link. | indicates this block is the last of the 
link. If the channel “Interrupt on EOL” bit is set, then 
an interrupt is generated at the end of the transfer. 

FLAG Block Flag. If set, transfer pauses at the end of this 
block. If the channel “Interrupt on FLAG” bit is set, 
then an interrupt is generated at the end of this block. 

STOP Block Stop. If set, transfer pauses at the end of this 
block. To resume the transfer, write 1 to Rx?0[2]. 
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V/O Offset 40 - 3D Channel SGD Status........eRWE VO Offset 47-44 — 3D Channel SGD Table Pointer....... RW 
7 SGD Active (0 = completed or terminated)........ RO 31-0 SGD Table Pointer Base Address (even addr).... W 
6-3 Reserved oo. eceeeeeeeeeteeee always reads 0 Current Pointer AddIeSS ...........sccsscsscsscsscesseeseees R 
2 SGD Stopped «...ccccccccccocscsesccsscceccsesceasscesssessseasossens RO 
OCT BOL oaeerce ter cence aengeacices: Rwc =—- LQ. Offset 48-48 — 3D Channel SGD Slot-Select.......... RW 
0 SGD Flag wieccsssssssssssssscssssesscsscsesscsssseesceeesceees RWC 31-24 Stop Index (SGD operation will stop at end of entry) 
23-20 Slot 9 Data Select 
V/O Offset 41 — 3D Channel SGD Control ..........+1::+1:+20+eRW 0000 No data assigned to slot 9 
7 SGD Trigger ...........ccscsccsssssoee WO (always reads 0) 0001 1“ data in the sample is assigned to slot9 
0 Noeffect 0010 2" data in the sample is assigned to slot9 
1 Trigger SGD Operation 0011 3" data in the sample is assigned to slot9 
6 SGD Terminate .............ccce00 WO (always reads 0) 0100 4" data in the sample is assigned to slot9 
0 Noeffect 0101 5" data in the sample is assigned to slot9 
1 Terminate SGD Operation 0110 6" data in the sample is assigned to slot9 
5 Auto Restart O111 -invalid- 
0 Stop SGD Operation at EOL 1xxx -invalid- 
1 Restart SGD Operation at EOL 19-16 Slot 6 Data Select 
4 SGD Pause 15-12 Slot 8 Data Select 
0 Release SGD pause and resume the transfer 11-8 Slot 7 Data Select 
from the paused line 7-4 Slot 4 Data Select 
1 Pause SGD read operation (SGD pointer stays 3-0 Slot 3 Data Select 
at the current address) 
3-2 Reserved occcccccscssseesesssseseseseseees always reads 0 V/O Offset 4F-4C — 3D Channel SGD Current Count..... RO 
1 ‘Interrupt on EOL @ End of Block 31-24 Current SGD Index 
O Disable ...c.cccccccccecscsesssscseseseeseseesesesesees default 23-0 Current SGD Count 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
QO! Disable: .cissc sissies ib eaten default 
1 Enable 
1/O Offset 42 — 3D Channel SGD Format .................0000 RW 
7 PCM Format 
QQ) BaDITY eecehadsesdesecetsciensicesosesdeataven Weceeeccess default 
1 16-bit 
6-4 # of Channels 
OOO. -=1nValid= 2. esses ese eeseeusese ceataee asevoaseey default 


001 One channel 
010 Two channels 
011 Three channels 
100 Four channels 
101 Five channels 
110 Six channels 
111. -invalid- 
3-0 Reserved oo... eeeeeeeeeeeeeeeeees always reads 0 


W/O Offset 43 — Scratch  .............cccsssccccsssscccsssssccssssccsssseees RW 
7-0 No Assigned Hardware Function 
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V/O Offset 50 - FM Channel SGD Status ...........++.+4+0e RWC 
7 SGD Active (0 = completed or terminated)........ RO 
G3. Reserved.  scccseiscisesstessiictsvisesstavsivess always reads 0 
2 SGD Stopped ....cccccccccocscsescssscesccsesceasscesssessseasonsens RO 
TL SGD EOL wet ccsssseseenesssssessssssseseeees RWC 
Q SGD Fae: wsscessssssstsccsccccoseastacassssscecessssueoueteccce RWC 
V/O Offset 51 - FM Channel SGD Control..............1.0202.RW 
7 SGD Trigger ...........ccccsessseeees WO (always reads 0) 
0 No effect 
1 Trigger SGD Operation 
6 SGD Terminate ...............ccceeee WO (always reads 0) 
0 Noeffect 
1 Terminate SGD Operation 
5-4 Reserved (Do Not Program)............ always write 0’s 
3. SGD Pause 


0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
2-0 Reserved (No Function)................c::cccessseeeseeees RW 


1/O Offset 52 — FM Channel SGD Type ...........ssescsesesseeee RW 


7 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
6-4 Reserved oo. eeeeeeereee always reads 0 
3-2 Interrupt Select 
00 Interrupt at last line PCI read 
01 Interrupt at last sample sent 
10 Interrupt at less than one line to send 
11 -reserved- 
1 ‘Interrupt on EOL @ End of Block 


QO" « Disable cscsccdesescscesccietceseteaes Gheceauecneeiecaiees default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
(Os DD It: 1) (a default 
1 Enable 
V/O Offset 57-54 - FM Channel SGD Table Pointer ......RW 
31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer ACdress.............ccccccccccsscccsscsssceseee R 


I/O Offset 5F-5C — FM Channel SGD Current Count....RO 


31-24 Current SGD Index 
23-0 Current SGD Count 
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V/O Offset 60 — Wr Channel 0 SGD Status.................. RWC 
7 SGD Active (0 = completed or terminated)........... RO 
6 SGD Pause «0.2.1... ssssescssesccccssccescccesccesnccsencseeesee RO 


B-4: Reserved) x csissiciecceiieentscecvtesesttes always reads 0 
3. SGD Trigger Queued (transaction will restart after 


BOL) ——nssasscevasceccesscssesesesveaceddcoscessnaaseonsesnssoece RO 
2 SGD Stopped ............cccsscscscssscssccnsscscscessenscssnsccnsess RO 
1 SGD EOL (clear interrupt if Rx62[1] is set) ..... RWC 
0 SGD Flag (clear interrupt if Rx62[0] is set)...... RWC 
V/O Offset 61 - Wr Channel 0 SGD Control ...................RW 
7 SGD Trigger ...........cccsecssseeees WO (always reads 0) 

0 Noeffect 

1 Trigger SGD Operation 

6 SGD Terminate ..................000 WO (always reads 0) 

0 Noeffect 


1 Terminate SGD Operation 
S94. Reserved, c.ccceiedeissaciiiiieavsenies always reads 0 
3. SGD Pause 
0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
S-2 RESOVVEd accvseiceeedeesssescieseitsciesenesceaas always reads 0 


V/O Offset 62 - Wr Channel 0 SGD Format..........+2:.0+22e-R}W 
7 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
6  ~Recording FIFO 
QO Disable: .cicsdsasscis acs teases default 
1 Enable 
5 PCM 8/16 Format (0=8bit, 1=16bit) 
4 PCM Mono/Stereo Format (0O=Mono, Stereo) 
3-2 Recording Source 
00 Primary Codec 
01 Secondary Codec 01 
10 Secondary Codec 10 
11 -reserved- 
1 ‘Interrupt on EOL @ End of Block 


QO: DISAB 6 csess cescscaceess dcssenecddaeseacetesesetedastagecs default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
QO! ADiSablezsciécscccscssdecicvesheonceteck costs shbecsheeteaes default 
1 Enable 
I/O Offset 67-64 — Wr Channel 0 SGD Table Pointer....RW 
31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer Adress.............ssscccssssssssssscesssees R 


I/O Offset 6F-6C — Wr Channel 0 SGD Current Count .RO 


31-24 Current SGD Index 
23-0 Current SGD Count 
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V/O Offset 70 — Wr Channel 1 SGD Status...............++. RWC 
7 SGD Active (0 = completed or terminated).......... RO 
6 SGD Pause” scvsssssccvssscaccndssrscorssocrsseossnssaessonacsonssees RO 


5-4 Reserved) ces disssitestscedtescdieeanteciess always reads 0 
3. SGD Trigger Queued (transaction will restart after 


BOL)” ©. vasssasssacecesdensesscscosceastecsosesaossedstaceseaesnas RO 
2 = SGD Stopped.u........cscccccrscssscsccsescsvscscsecssssssaceeens RO 
1 SGD EOL (clear interrupt if Rx62[1] is set)..... RWC 
0 SGD Flag (clear interrupt if Rx62[0] is set) ..... RWC 
V/O Offset 71 — Wr Channel 1 SGD Control...................RW 
7 SGD Trigger.............scscsesseeees WO (always reads 0) 

0 Noeffect 

1 Trigger SGD Operation 

6 SGD Terminate...................00 WO (always reads 0) 

0 Noeffect 


1 Terminate SGD Operation 
S24: Reserved  c.esscusieciessseustcenvesiene always reads 0 
3. SGD Pause 
0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
S22, RESON VER, — cceessceadceudiens sap ccnapeiiediceesaaic always reads 0 


V/O Offset 72 - Wr Channel 1 SGD Format................. RW 
7 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
6 Recording FIFO 
QO. Disablesiccasscisd aac aitniendens default 
1 Enable 
5 PCM 8/16 Format (0=8bit, 1=16bit) 
4 PCM Mono/Stereo Format (0O=Mono, Stereo) 
3-2 Recording Source 
00 Primary Codec 
01 Secondary Codec 01 
10 Secondary Codec 10 
11 -reserved- 
1 ‘Interrupt on EOL @ End of Block 


O Disable ..........cccccccccessssscecceeeeessnseeeeeeees default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
OO Disable viéscsssscsssccesceysiveassnccieesssedesenesessdoes default 
1 Enable 


I/O Offset 77-74 — Wr Channel 1 SGD Table Pointer ... RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer Adress ...........ssssssssssssssssssssssscees R 


I/O Offset 7F-7C — Wr Channel 1 SGD Current Count. RO 


31-24 Current SGD Index 
23-0 Current SGD Count 
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Offset E3-E0 — AC97 Controller Command / Status...... RW 


31-30 


29 
28 


27 


26 


25 


24 


23 


22-16 


15-0 


Codec ID 
00 Select Primary Codec 
O01 Select Secondary Codec 01 
10 Select Secondary Codec 10 
11 -reserved- 


Reserved,  si-citeesesseasiseevsctivelesceeaes always reads 0 

AC97 Controller Busy ............... cece cece RO 

0 Primary Codec is ready for a register access 
command 


1 AC97 Controller is sending a command to the 
primary codec (commands are not accepted) 
ReServed. sss. iscsses seevseivegecessecescisstseee always reads 0 
Secondary Codec 2 Data / Status Valid........... RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
Secondary Codec 1 Data / Status Valid........... RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
Primary Codec Data / Status Valid ................. RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 
Codec Command Register Read/Write Mode .. RW 
0 Select Codec command register write mode 
1 Select Codec command register read mode 
Codec Command Register Index [7:1] .............. RW 
Index of the AC97 codec command register to access 
(in the attached codec). Data must be written before 
or at the same time as Index as writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
Codec Command Register Data / Status............ RW 
W Codec Command Register Data 
R_ Codec Status Register Data 
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Offset F3-FO — SGD Status Shadow ....sssessseesseesseesseesseres RO 
31. Reserved) issdsuseeisetasenseiidivnis always reads 0 
30 Write Chan 1 SGD STOP Shadow........... (Rx70[2]) 
29 Write Chan 1 SGD EOL Shadow............. (Rx70[1]) 
28 Write Chan 1 SGD FLAG Shadow........... (Rx70[0]) 
ZT RESENVeO)  eeciicivesscvessstehidivGcieetcseks always reads 0 
26 Write Chan 0 SGD STOP Shadow........... (Rx60[2]) 
25 Write Chan 0 SGD EOL Shadow............. (Rx60[1]) 
24 Write Chan 0 SGD FLAG Shadow........... (Rx60[0]) 
23 Reserved ou... eeceeseseeseeeseeeseeeees always reads 0 
22 FM Read Chan SGD STOP Shadow ....... (Rx50[2]) 
21 FM Read Chan SGD EOL Shadov ......... (Rx50[1]) 
20 EFM Read Chan SGD FLAG Shadow....... (Rx50[0]) 
TD Reserved) vsecscdescesiecstcceissstetessneete always reads 0 
18 3D Read Chan SGD STOP Shadow......... (Rx40[2]) 
17. 3D Read Chan SGD EOL Shadow............ (Rx40[1]) 
16 3D Read Chan SGD FLAG Shadow......... (Rx40[0]) 
15 Reserved): csccicgenccssecietiscunsieeeteaeeniene always reads 0 
14. DX3 Read Chan SGD STOP Shadow....... (Rx30[2]) 
13) DX3 Read Chan SGD EOL Shadow......... (Rx30[1]) 
12. DX3 Read Chan SGD FLAG Shadovw ..... (Rx30[0]) 
VE ROSER VER setsscsisecvecscsissccesscatvescasecoase always reads 0 
10 DX2 Read Chan SGD STOP Shadow....... (Rx20[2]) 
9  DX2 Read Chan SGD EOL Shadow......... (Rx20[1]) 
8 DX2 Read Chan SGD FLAG Shadow .....(Rx20[0]) 
DP —-ROSeFVed > sesescesisscncodsssesstesvsnssossstezens always reads 0 
6 DX1 Read Chan SGD STOP Shadow.......(Rx10[2]) 
5 DX1 Read Chan SGD EOL Shadow......... (Rx10[1]) 
4  DX1 Read Chan SGD FLAG Shadow. ......(Rx10[0]) 
3: “Reserved! | Ascii: secueeeineinencsncss always reads 0 
2  DX0 Read Chan SGD STOP Shadow.......(Rx00[2]) 
1 DX0 Read Chan SGD EOL Shadow......... (Rx00[1]) 
0 DxX0 Read Chan SGD FLAG Shadow.....(Rx00[0]) 
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Function 5 I/O Base 1 Registers —-Audio FM NMI Status Function 5 I/O Base 2 Registers -MIDI / Game Port 
V/O Offset 0 — FM NMI Status ..............cssssessssesssssssncsceees RO I/O Offset 1-0 — MIDI Port Base ............cccccsssssssssssessseeees RW 
7-2 Reserved oo..ceeeeeceeeeeeeeseeneeee always reads 0 15-0 MIDI Port Base Address.................. default = 0330h 
1-0 EFM NMI Status This register is functional only if Rx42[7] = 1 
00 Undefined 
01 OPL3 Bank 0 I/O Offset 3-2 — Game Port Base.......................cccsssessssee RW 
10 OPL3 Bank 1 15-0 Game Port Base Address ................. default = 0200h 
11 Undefined 
I/O Offset 1— FM NMI Data..................cccsssscccssssesesssssceees RO 


7-0 FM NMI Data 
This register allows readback of the data written to 
the FM data port 


V/O Offset 2 — FM NMI Inde ..............cssrsssssrsssesessesseees RO 


7-0 FM NMI Index 
This register allows readback of the data written to 
the FM index port 
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Function 6 I/O Base 0 Regs -Modem Scatter/Gather DMA 


I/O Offset 0 — Modem Read Channel SGD Status....... RWC 
7 SGD Active (0 = completed or terminated)........ RO 
6 SGD Pause sissscssssiscscrssecscosscdscscesecsvccssvssvocscesssesess RO 


D4 RESOKVER isiscesiecdiseicasiecesceecersbonascoest always reads 0 
3. SGD Trigger Queued (transaction will restart after 


EOL) —_ssstscssssesscesssssesscassscsesssasseasssscssassascecass RO 
2 SGD Stopped ..............scccssscccsssscccssssccssssccssssseesees RO 
DT SGD EOL sessccsscciscsccceseccsssesisccesssavtescenteosstenses RWC 
OF SGD Bag. | sssvsssvcssissscesstesseessdeccecssacscesscceseeessese RWC 
V/O Offset 1 - Modem Read Channel SGD Control....... RW 
7 SGD Trigger ...........cccsecssseeees WO (always reads 0) 
0 Noeffect 
1 Trigger SGD Operation 
6 SGD Terminate ...............cccc00 WO (always reads 0) 
0 Noeffect 
1 Terminate SGD Operation 
5-4 Reserved (Do Not Program)............ always write 0’s 
3. SGD Pause 


0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
2-0 Reserved (No Function)...............::eesceeeseeeeeeeeees RW 


I/O Offset 2 - Modem Read Channel SGD Type............ RW 


7 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
6-4 Reserved oo. eeeeeeereee always reads 0 
3-2 Interrupt Select 
00 Interrupt at last line PCI read 
01 Interrupt at last sample sent 
10 Interrupt at less than one line to send 
11 -reserved- 
1 ‘Interrupt on EOL @ End of Block 


10 DD It: 1 0) (a default 
1 Enable 
0 Interrupt on FLAG @ End-of-Blk 
QQ’. Disable iecccucescchwcestessicas dees Gide saeseasentee default 
1 Enable 
I/O Offset 7-4 — Modem SGD Read Table Pointer......... RW 
31-0 SGD Table Pointer Base Address (even addr).....W 
Current Pointer ACdress.............ccccccccccssccsssscssceseee R 
1/O Offset F-C - Modem SGD Current Read Count.......RO 


31-24 Reserved on. eeeeeseeeeeees always reads 0 
23-0 Current SGD Read Count 
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V/O Offset 10 - Modem Write Channel SGD Status ... RWC 
7 SGD Active (0 = completed or terminated).......... RO 

6 = SGD Pause ............csecsssscsscceceesscccnsceescceescsesssesens RO 
524 Reserved. seiidseisescsstiosieecsssavervens always reads 0 

3 SGD Trigger Queued (transaction will restart after 


EOL)” —.  ssedavastensvencessssvesensevsaveonevcazeesoncesesnesenses RO 
Z “ROES€VVER.  svesscccssscvececsssivessocsnsipcvetivene always reads 0 
1 SGD EOL (clear interrupt if Rx62[1] is set)..... RWC 
0 SGD Flag (clear interrupt if Rx62[0] is set) ..... RWC 
V/O Offset 11 - Modem Write Channel SGD Control ... RW 
7 SGD Trigger.............scccscsseees WO (always reads 0) 

0 Noeffect 

1 Trigger SGD Operation 

6 SGD Terminate...................000 WO (always reads 0) 

0 Noeffect 


1 Terminate SGD Operation 
BHA: RESEPrVed) — sescesescessssesenssscseastces.cavsinere always reads 0 
3. SGD Pause 
0 Release SGD pause and resume the transfer 
from the paused line 
1 Pause SGD read operation (SGD pointer stays 
at the current address) 
3-2; Reserved aisiceisceedawiegecsisies always reads 0 


V/O Offset 12 - Modem Write Channel SGD Format.... RW 
7 Auto Restart 
0 Stop SGD Operation at EOL 
1 Restart SGD Operation at EOL 
6-2 Reserved  ......ccsissiesssseuiiatenseten always reads 0 
1 s‘Interrupt on EOL @ End of Block 


Oi Disable wsisssesissascvcsccyssvsuegsccseesssesnsencsacseets default 
1 Enable 

0 Interrupt on FLAG @ End-of-Blk 
Om Disabl@s:viiisiicn Ga ditieiideacess default 
1 Enable 


I/O Offset 17-14 - Modem Wr Chan SGD Table Ptr .... RW 


31-0 SGD Table Pointer Base Address (even addr).... W 
Current Pointer AdreSS ..............ssssssccsssssssscceeees R 


I/O Offset 1F-1C — Modem Wr Chan SGD Current CntRO 


31-24 Current SGD Index 
23-0 Current SGD Count 
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Offset 23-20 -Modem Codec Command / Status............RW 
31-30 Codec ID 
00 Select Primary Codec 
O01 Select Secondary Codec 01 
10 Select Secondary Codec 10 
11 -reserved- 
29-24 Reserved 


28 AC97 Controller Busy .......0...00. cee eee RO 
0 Primary Codec is ready for a register access 
command 


1 AC97 Controller is sending a command to the 
primary codec (commands are not accepted) 
ZT. ReSErved: iss. iscsses-seesseseeeyetisdosets sey always reads 0 


26 Secondary Codec 2 Data / Status Valid........... RWC 
QO Not Valid 
1 Valid (OK to Read bits 0-23) 

25 Secondary Codec 1 Data / Status Valid........... RWC 
0 Not Valid 
1 Valid (OK to Read bits 0-23) 

24 Primary Codec Data / Status Valid ................. RWC 
0 Not Valid 


1 Valid (OK to Read bits 0-23) 
23 Codec Command Register Read/Write Mode .. RW 
0 Select Codec command register write mode 
1 Select Codec command register read mode 
22-16 Codec Command Register Index [7:1].............. RW 
Index of the AC97 codec command register to access 
(in the attached codec). Data must be written before 
or at the same time as Index as writing to the index 
triggers the AC97 controller to access the addressed 
codec register over the AC-link interface. 
15-0 Codec Command Register Data / Status........... RW 
W_ Codec Command Register Data 
R_ Codec Status Register Data 
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Offset 33-30 — Codec GPI Interrupt Status / GPIO.... RWC 


31-16 GPI Interrupt Status... ee RWC 
R_ GPI[15-0] Interrupt Status 
W 1 toclear 

15-0 Codec GPIO......... ccc ccccccccccesceceeesteeeeesneeeessneeeens RW 


R_ Reflect status of Codec GPI[15-0] 
W = GPO[15-0]; triggers AC-Link slot-12 output to 


codec 
Offset 37-34 — Codec GPI Interrupt Enable................... RW 
31-16 Interrupt on GPI[15-0] Change of Status.......... RW 
0 Disable 
1 Enable 


15-0 Reserved oi. eeeeeeeeeeeees always reads 0 
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FUNCTIONAL DESCRIPTIONS 


Power Management 


POwer Management Subsystem Overview 


The power management function of the VT8231 is indicated in 
the following block diagram: 


GP1 


(Device 
Idle) 
Timer 


—- -SMI Events 
— _ -SCI/SMI Events 
—— - Wake-up Events 


GPO 
(Global 
Standby) 
Timer 


PWRBTN# User 
SLPBTN# >|: Interface 
Bus 
Master 


Hardware 


Monitoring 
LID 


USB resume 
GPIO 


PM Timer 


- Legacy Only Event Logic 

- ACPI / Legacy Event Logic 

- ACPI / Legacy Generic Control Features 
- ACPI / Legacy Fixed Control Features 

- ACPI Only Event Logic 


Figure 6. Power Management Subsystem Block Diagram 


Refer to ACPI Specification v1.0 and APM specification v1.2 
for additional information. 
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Processor Bus States 


The VT8231 supports the complete set of CO to C3 processor 
states as specified in the Advanced Configuration and Power 
Interface (ACPI) specification (and defined in ACPI I/O space 
Registers 10-15): 


C0: Normal Operation 

Cl: CPU Halt (controlled by software). 

C2: Stop Clock. Entered when the P_LVL2 register is 
read. The STPCLK# signal is asserted to put the 
processor in the Stop Grant State. The CPUSTP# 
signal is not asserted so that host clocks remain 
running. To exit this state, the chip negates 
STPCLK#. 

C3: Suspend. Entered when the P_LVL3 register is read. 
In addition to STPCLK# assertion as in the C2 state, 
the SUSST1# (suspend status 1) signal is asserted to 
tell the north bridge to switch to “Suspend DRAM 
Refresh” mode based on the 32KHz suspend clock 
(SUSCLK) provided by the VT8231. If the 
HOST_STP bit is enabled, then CPUSTP# is also 
asserted to stop clock generation and put the CPU 
into Stop Clock State. To exit this state, the chip 
negates CPUSTP# and allows time for the processor 
PLL to lock. Then the SUSST1# and STPCLK# 
signals are negated to resume to normal operation. 


During normal operation, two mechanisms are provided to 
modulate CPU execution and control power consumption by 
throttling the duty cycle of STPCLK#: 


a. Setting the THT_EN bit to 1, the duty cycle 
defined in THT_DTY (IO space Rx10) is used. 

b. THRM# pin assertion enables automatic clock 
throttling with duty cycle pre-configured in 
THM_DTY (PCI configuration Rx4C). 


Functional Descriptions 


Technologies, ie. 
‘echo foyies, Inc. VT8231 


System Suspend States and Power Plane Control 


There are three power planes inside the VT8231. The first 
power plane (VCCS) is always on unless turned off by the 
mechanical switch. The second power plane (VCC) is 
controlled by chip output SUSC# (also called “PSON”). The 
third plane (VCCRTC) is powered by the combination of the 
VCCS and the external battery (VBAT) for the integrated real 
time clock. Most of the circuitry inside the VT8231 is 
powered by VCC. The amount of logic powered by VCCS is 
very small; its main function is to control the supply of VCC 
and other power planes. VCCRTC is always on unless both the 
mechanical switch and VBAT are removed. 


The VT8231 supports multiple system suspend states by 
configuring the SLP_TYP field of ACPI I/O space register 
Rx4-5: 


a) POS (Power On Suspend): Most devices in the 
system remain powered. The host bus is put into an 
equivalent of the C3 state. In particular, the CPU is 
put into the Stop Grant State or Stop Clock State 
depending on the setting of the HOST_STP bit. 
SUSST 1# is asserted to tell the north bridge to switch 
to “Suspend DRAM Refresh” mode based on the 
32KHz SUSCLK provided by the VT8231. As to the 
PCI bus, setting the PCLK_RUN bit to 0 enables the 
CLKRUN protocol defined in the PCI Mobile Design 
Guide. That is, the PCKRUN# pin will be de- 
activated after the PCI bus is idle for 26 clocks. Any 
PCI bus masters including the north bridge may 
resume PCI clock operation by pulling the 
PCKRUN# pin low. During the PCKRUN# de- 
activation period, the PCISTP# pin may be activated 
to disable the output of the PCI clock generator if the 
PCI_STP bit is enabled. When the system resumes 
from POS, the VT8231 can optionally resume 
without resetting the system, can reset the processor 
only, or can reset the entire system. When no reset is 
performed, the chip only needs to wait for the clock 
synthesizer and processor PLL to lock before the 
system is resumed, which typically takes 20ms. 

b) STR (Suspend to RAM): Power is removed from 
most of the system except the system DRAM. Power 
is supplied to the suspend refresh logic in the north 
bridge (VTT of VT82C598) and the suspend logic of 
the VT8231 (VCCS). The VT8231 provides a 
32KHz suspend clock to the north bridge for it to use 
to continue DRAM refresh. 

c) STD (Suspend to Disk, also called Soft-off): Power 
is removed from most of the system except the 
suspend logic of VT8231 (VCCS). 

d) Mechanical Off: This is not a suspend state. All 
power in the system is removed except the RTC 
battery. 


The suspend state is entered by setting the SLP_EN bit to 1. 
Three power plane control signals (SUSA#, SUSB# and 
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SUSC#) are provided to turn off more system power planes as 
the system moves to deeper power-down states, i.e., from 
normal operation to POS (only SUSA# asserted), to STR (both 
SUSA# and SUSB# asserted), and to STD (all three SUS# 
signals asserted). In particular, the assertion of SUSC# can be 
used to turn off the VCC supply to the VT8231. 


One additional suspend status indicator (SUSST1#) is 
provided to inform the north bridge and the rest of the system 
of the processor and system suspend states. SUSST1# is 
asserted when the system enters the suspend state or the 
processor enters the C3 state. SUSST1# is connected to the 
north bridge to switch between normal and suspend-DRAM- 
refresh modes. 


General Purpose I/O Ports 
As ACPI compliant hardware, the VT8231 includes 
PWRBTN#, SLPBTN#, and RI# pins to implement power 
button, sleep button, and ring indicator functionality, 
respectively. Furthermore, the VT8231 offers many general- 
purpose I/O ports with the following capabilities: 
¢ PC/SMB Support 
¢ Thermal Detect 
¢ Notebook Lid Open/Close Detect 
¢ Battery Low Detect 
¢ Twelve General Purpose Input Ports (multiplexed with 
other functions). 
¢ Nineteen General Purpose Output Ports (1 dedicated 
and 18 multiplexed with other functions) 
¢ Four General Purpose Input / Output Ports 
(multiplexed with other functions) 
In addition, the VT8231 provides an external dedicated SMI 
pin (EXTSMI#). The external SMI input can be programmed 
to trigger an SCI or SMI at both the rising and falling edges of 
the corresponding input signal. Software can check the status 
of the input pin and take appropriate actions. 


Functional Descriptions 
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Power Management Events 
Three types of power management events are supported: 


1) ACPI-required Fixed Events defined in the PMla_STS 
and PM1a_EN registers. These events can trigger either 
SCI or SMI depending on the SCI_EN bit: 


¢ PWRBTN# Triggering 

¢ RTC Alarm 

¢ Sleep Button 

¢ ACPI Power Management Timer Carry (always SCI) 
¢ BIOS Release (always SCD 


2) ACPI-aware General Purpose Function Events defined 
in the GP_STS and GP_SCI_EN, and GP_SMI_EN 
registers. These events can trigger either SCI or SMI 
depending on the setting of individual SMI and SCI 
enable bits: 


e External SMI triggering 

¢ USB Resume 

¢ Ring Indicator (RI#) 

¢ Battery Low Detect (BATLOW#) 

¢ Notebook Lid Open/Close Detect (LID) 
¢ Thermal Detect (THRM#) 


SMIACT# 


3D 
Graphics 
Controller 


VT82C693 
(Apollo ProPlus) 


PCKRUN# 


VT82C686A 
Super South 


US 
Keyboard / Mouse 


Host CPU 


2, 


= 


VT82C598 


3) Generic Global Events defined in the GBL_STS and 
GBL_EN registers. These registers are mainly used for 
SMI: 


e PCI Bus Clock Run Resume 
¢ Primary Interrupt Occurance 
¢ GPO and GP1 Timer Time Out 
¢ Secondary Event Timer Time Out 
¢ Occurrence of Primary Events 
(defined in register PACT_STS and PACT_EN) 
¢ Legacy USB accesses (keyboard and mouse) 
- Software SMI 


System and Processor Resume Events 

Depending on the system suspend state, different features can 
be enabled to resume the system. There are two classes of 
resume events: 


a) VCCS-based events. Event logic resides in the 
VCCS plane and thus can resume the system from 
any suspend state. Such events include PWRBTN#, 
RI#, BATLOW#, LID, SMBus resume event, RTC 
alarm, EXTSMI#, and GP! (EXTSMI1#). 
VCC-Based Events. Event logic resides in the VCC 
plane and thus can only resume the system from the 
POS state. Such events include the ACPI PM timer, 
USB resume, and EXTSMIn#. 


b) 


HCLK 
SMI# / STPCLK# 


CPU Bus 


L2 Cache 
(Socket-7 Only) 
FPG, EDO, or 


SDRAM 
(SDR or DDR) 


S| 
Module ID | 
SMBus | 


Memory Bus 


—— 


CPUSTP# 


GPIO and ACPI Events 
Power Plane & Peripheral Control 


Figure 7. System Block Diagram Using the VT8231 Super South Bridge 
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Legacy Power Management Timers 


In addition to the ACPI power management timer, the VT8231 
includes the following four legacy power management timers: 


GPO Timer: general purpose timer with primary event 


GP1 Timer: general purpose timer with peripheral event 
reload 


Secondary Event Timer: to monitor secondary events 
Conserve Mode Timer: Hardware-controlled return to 
standby 
The normal sequence of operations for a general purpose timer 
(GPO or GP1) is to 


1) First program the time base and timer value of the initial 
count (register GP_TIM_CNT). 

2) Then activate counting by setting the GPO_START or 
GP1_START bit to one: the timer will start with the 
initial count and count down towards 0. 

3) When the timer counts down to zero, an SMI will be 

generated if enabled (GPOTO_EN and GP1TO_EN in the 

GBL_EN register) with status recorded (GPOTO_STS and 

GP1TO_STS in the GBL_STS register). 

Each timer can also be programmed to reload the initial 

count and restart counting automatically after counting 


down to 0. This feature is not used in standard VIA 
BIOS. 


The GPO and GPI timers can be used just as the general 
purpose timers described above. However, they can also be 
programmed to reload the initial count by system primary 
events or peripheral events thus used as primary event (global 
standby) timer and peripheral timer, respectively. The 
secondary event timer is solely used to monitor secondary 
events. 


4 


wm 


System Primary and Secondary Events 


Primary system events are distinguished in the PRI_ACT_STS 
and PRI_ACT_EN registers: 


Bit Event Trigger 

7 Keyboard Access 1/O port 60h 

6 Serial Port Access I/O ports 3F8h-3FFh, 2F8h-2FFh, 
3E8h-3EFh, or 2E8h-2EFh 

5 Parallel Port Access I/O ports 378h-37Fh or 278h-27Fh 

4 Video Access I/O ports 3BOh-3DFh or memory 

A/B segments 

1/O ports 1FOh-1F7h, 170h-177h, 

or 3F5h 


3 IDE/Floppy Access 


2 Reserved 
Primary Interrupts 


e 


Each channel of the interrupt 
controller can be programmed to 
be a _ primary or _ secondary 
interrupt 
0 ISA Master/DMA Activity 

Each category can be enabled as a primary event by setting the 
corresponding bit of the PRI_ACT_EN register to 1. If 
enabled, the occurrence of the primary event reloads the GPO 
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timer if the PACT_GPO_EN bit is also set to 1. The cause of 
the timer reload is recorded in the corresponding bit of 
PRI_ACT_STS register while the timer is reloaded. If no 
enabled primary event occurs during the count down, the GPO 
timer will time out (count down to 0) and the system can be 
programmed (setting the GPOTO_EN bit in the GBL_EN 
register to one) to trigger an SMI to switch the system to a 
power down mode. 


The VT8231 distinguishes two kinds of interrupt requests as 
far aS power management is concerned: the primary and 
secondary interrupts. Like other primary events, the 
occurrence of a primary interrupt demands that the system be 
restored to full processing capability. Secondary interrupts, 
however, are typically used for housekeeping tasks in the 
background unnoticeable to the user. The VT8231 allows 
each channel of interrupt request to be declared as either 
primary, secondary, or ignorable in the PIRQ CH and 
SIRQ_CH registers. Secondary interrupts are the only system 
secondary events defined in the VT8231. 


Like primary events, primary interrupts can be made to reload 
the GPO timer by setting the PIRQ_EN bit to 1. Secondary 
interrupts do not reload the GPO timer. Therefore the GPO 
timer will time out and the SMI routine can put the system into 
power down mode if no events other than secondary interrupts 
are happening periodically in the background. 


Primary events can be programmed to trigger an SMI (setting 
of the PACT_EN bit). Typically, this SMI triggering is turned 
off during normal system operation to avoid degrading system 
performance. Triggering is turned on by the SMI routine 
before entering the power down mode so that the system may 
be returned to normal operation at the occurrence of primary 
events. At the same time, the GPO timer is reloaded and the 
count down process is restarted. 


Peripheral Events 

Primary and secondary events define system events in general 
and the response is typically expressed in terms of system 
events. Individual peripheral events can also be monitored by 
the VT8231 through the GP1 timer. The following four 
categories of peripheral events are distinguished (via register 
GP_RLD_EN): 


Bit-7 Keyboard Access 

Bit-6 Serial Port Access 

Bit-4 Video Access 

Bit-3 IDE/Floppy Access 
The four categories are subsets of the primary events as 
defined in PRI_ACT_EN and the occurrence of these events 
can be checked through a common register PRI_LACT_STS. 
As a peripheral timer, GP1 can be used to monitor one (or 
more than one) of the above four device types by programming 
the corresponding bit to one and the other bits to zero. Time 
out of the GP1 timer indicates no activity of the corresponding 
device type and appropriate action can be taken as a result. 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 


[Opstngtenpsawe-coe fe fe fee fe 
[Ope enpscrwe-Anbewr [0 [fee [te 
etenevatne || 58 vo [ae 
fcowvanne | 36 fos [ve 


Input voltage (3.3V only inputs) -0.5 Vec + 0.3 Volts | FERR#, USBCLK, PWRBTN#, 
EXTSMI#, BATLOW3#, FAN1, 
FAN2, SMBCLK, SMBDATA 
Input voltage (5V tolerant inputs) All other inputs 


Note: Stress above the conditions listed may cause permanent damage to the device. Functional 
operation of this device should be restricted to the conditions described under operating 
conditions. 


DC Characteristics 


Ta -0-70°C, Varrr=5V +5%,, Vgat=3.3V +0.3/-1.3V, GND=0V 


Vec=Vecsus= Vccuwm= V ccuss= Vccmu= V ccram=V ccpti=3 3V +0.3V 


vx [immowvome fost os [vf 
[oar vgs [20 | Yoros [ef 
[Vn [oupmiovvomse [| eas |v [maton 


[x foapariah ote [24 [|v inet 
a 
[ar Pisttaesonen[ [en [ wa [Oates 
[reverse | — [feat 
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Output Drive 
T, -0-70°C, Varp=5V +5%,, Veqt=3.3V +0.3/-1.3V, GND=0V 


Vec=Vccsus= Vecuwm=V ccuss= V cemu=V ccram= V ccptt=3 3V +0.3V 


GPO0, GPIOA, GPIOC, GPIOD, GPIOE, EECS#, EECK, EEDO, APICD[1:0], 
SMBCK1, SMBCK2, SMBDT1, SMBDT2, 

SUSA#, SUSB#, SUSC#, SUSCLK, SUSST1#, 

A20M#, INIT, INTR, NMI, ROMCS#, STPCLK#, CPURST, SMI#, IGNNE#, SLP#, 
TXD, RTS#, DTR#, IRTX 

KBDT, KBCK, MSDT, MSCK, 

PCISTP#, CPUSTP#, 

SD[15:0], PDD[15:0], SDD[15:0], 

MDCK, MDIO, MTXENA, MTXDJ[3:0], 

PREQL#, PREQH# 


PDCS1#, PDCS3#, SDCS1#, SDCS3#, PDA[2:0], SDA[2:0], 40 pF | 8ns 
PDDACK#, SDDACK#, PDIOR#, PDIOW#, SDIOR#, SDIOW# 40 pF | 8ns 
LA[21:20], SA[19:0], MEMR#, MEMW#, IOR#, IOW#, PCIRST# 85 pF 


AD{31:0], 50 pF 6 ns 
CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, PAR, PCKRUN# 50 pF 5 ns 


LFRAME#, LAD[3:0], USBP[3:0]+/- 


-—TACRST, ACSYNC, ACSDOUT, MSO 
| | PCSO#, PCS1#,MCCS#,SPKR— 
| | DRVDEN[1:0], MTR[1:0]#, DS[1:0]#, DIR#, STEP#, HDSEL#, WDATA#, WGATE# | = [| 
| | PINIT#, STROBE#, AUTOFD#, SLCTIN#, PDI7:0)} 
PE RECX rd 


Input Voltage 
T, -0-70°C, Varp=5V +5%,, Veat=3.3V +0.3/-1.3V, GND=0V 


Vec=Vecsus=Vccuwm= V ccuss= Vccmu= V ccram=V ccpti=3 3V +0.3V 


Input Voltage 


AD[31:0], CBE[3:0]#, FRAME#, DEVSEL#, IRDY#, TRDY#, STOP#, SERR#, 
PAR, SERIRQ, PCKRUN# 

3.3V (5V Tolerant) PGNTH#, PGNTL#, PINT[A:D]#, 
SA[19:0], SD[15:0], MEMR#, MEMW3, IOR#, IOW#, OSC, 
PDD[15:0], SDD[15:0], PDDRQ, SDDRQ, PDRDY, SDRDY, IRQ14, IRQI5, 
KBCK, KBDT, MSCK, MSDT, GAMEDJ7:0], 
INDEX#, TRK00#, RDATA#, DSKCHG#, WRTPRT#, PD[7:0], 
PINIT#, STROBE#, AUTOFD#, SLCTIN#, SLCT, ACK#, ERROR#, BUSY, PE, 
RXD, CTS#, DSR#, DCD#, RI#, IRRX, IRRX2, 
SMBCK1, SMBCK2, SMBDT1, SMBDT2, SMBALRT#, 
MCOL, MCRS, MDIO, MRXCLK, MRXD[3:0], MRXDV, MRXERR, MTXCLK, 
MSI, ACSDIN[2:0], ACBITCLK, 
GPIOA, GPIOC, GPIOD, GPIOE, GPI0, GPI1, PWRGD, BATLOW#, THRM 
USBP[3:0]+/-, USBCLK, USBOC[I:0}#, LDRQ#, LAD[3:0], EEDI, 
PCICLK, APICCLK, WSC#, FAN1, FAN2 / SLPBTN#, PWRBTN#, RTCX1, 
EXTSMI#, RSMRST#, PME#, LID, RING#, CPUMISS, INTRUDER# 
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Figure 8. Mechanical Specifications — 376 Pin Ball Grid Array Package 
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